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Wbenyoun^d 


underpressure, 
we’ll be there* 


LETTER-QUALITY 
BUSINESS PRINTERS 
FROM 22 TO 90 CPS. 


Day after day, week after week, year after year, Qume 
letter-quality printers have been meeting prtxluction pres- 
sure head on for corpt>rations all over the world. In fact, 
our SPRINT 11 PLUS- letter-quality printers are so 
dependable, they will deliver almost three years of contin- 
uous business service without a repair. You probably 
wouldn’t subject any printer to such nonstop use. But we 
design and build Qume printers so you could. To hundreds 
of thousands of businesses, that’s the difference between 
a Qume printer. . and anything else. 

You’ll find a range of Qume letter-quality printers 
to fit every business need, backed by the kind of prompt, 
nationwide service you expect from an ITT company. 
Ask your computer dealer for details, or call us at 
(800) 22 DAISY. Qume Corporation, 

2350 Qume Drive, San Jose, CA 95131. 


O 19H4 Qume CorponiMm 


□ume 

Subsidiary of ITT 
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Compared to this, 
other 3278/79 emulators 
aren’t much to look at. 





Look closely. 

This isn’t your everyday 3278/79 
emulator. Ours gives you much more 
to woi-k with. Namely a host session, 
a PC DOS session and two noteiiads. All 
on the same screen. At the same time. 

We call it the CXI 3278/79 PLUS PC 
connection. 

Fortunately it’s easier' to use than 
it is to say. 

There’s no toggling back and forth 
between sessions. No shuffling floppies 
to move information. 



The 3278/79 PLUS turns an IBM' PC, 
XT, AT or compatible into a 3278 or 
3279 terminal. Plus a lot more. So now 
everyone can have the most current 
data at their firrgertips. In a format 
they all can use. 

It comes in two versions. Either a 
coaxial or modem connection. And both 
versions provide fast, easy file transfers 
between a PC and a CMS orTSO host. 
There’s even a batch file gener-ator 
that serves up multiple files with just a 
few keystrokes. 

And for your 
colleagues over- 
seas, interna- 
tional keyboard 
mapping comes 
standard. 

But perhaps 
the biggest 
advantage of 
our emulator board is its small size. 

It’s just five inches long. (Or short, 
depending how you look at it.) Which 
means it fits conveniently into a PC’s 
short expansion slot. Leaving the long 
slots for the rest of the world. 

For those who need additional host 
sessions, we also offer the CXI 3270 
PC connection. It displays five host 
applications, a PC DOS program and 
two notepads— simultaneously. 

To see any of our CONNECTWARE'” 
products, or for the name of your near- 
est distributor, call 800/221-6402. In 
Califomia, call 415/424-0700. Or write 
CXI, Inc., 3606 West Bayshore Road, Palo 
Alto, CA94303.Tblex 821945. 

Because compared to I V I 
our 3278/79 PLUS emulator, 
there is no comparison. 


A cusff/m (}aU‘ nmit/ Hs ns fit mr 
32781 T9 emulator on a . 5 " hoaniand 
still (iffir more capahilihf than all 
the rest 


CON'NECTA'AREisa iradetnarkofCXl.lnr.iRM is a rcf^tsten'd iradfmarkoflnU'rnational Business Machines Oirp Ol9K4.CXI.lnr 
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DATABASE 


MANAGEMENT SYSTEM 
includes Accounting. Payroll, 

Inventory & A/R Applications 
PROGRAMMABLE RELATIONAL 

FULL VERSION NOT A DEMO 

• Oepert Qaneraio' 

• M»nuW « on diM 

• Cuolominblo Scraons 

• ASCII Output 

• WritWn in BmiC ter Miv tno0il>cat>on 

• Tu Taoloe > fgrm Oanorsior 

• SubtitM • Su»«eord» 

• Sort on 3 F<«4dt • Nvnioric Rangei 

• nocwcuiat* Fiiw • SuPioioit 

• Oror IS 000 L>no« ot Source Com Givon 

• 3 Fii« Opon &muitanaou»iv • to War* to Calculate F.atdt 

• Giobat Fwo Cnongaa • Trartdar Oau Mtxreen tiioi 

• Kay tlrins* to numOora • A uMr auPOCrioO program 

• Real lima iranttor* bat aeon iciaa • Mucn Mora 

• Ratrrava on conditwna tor aacti field 

• Raeammandao by Barron'a Microcompuimg 
Journal. Houaton Area Laagua et K Utar* A 
Fred Biecnman m t<ii naw boo* 

SPREADSHEET 

PROGRAMMABLE FULL VERSION NOT A DEMO 

» 31 nay* to catcmaia numoora or write ye^ own 
aubrevtinaa 

• Vrriitan in baaic for aaay moditicaiion 

• Comoiiad Var«<on ProviMd |tUK) 

• Sampia cnacHMok A Income Tax Appiicationa 

• Numbari S Taxi may be placed anywnara on me 

• Automaiic Aacaicuiaiion 

• Source Coda Given 

• Graptiiea Bar cnarti 

• Full Curaor Control 

EXPERT SYSTEM 

INFERENCE ENGINE 

PROGRAMMABLE FULL VERSION NOT A OEMO 

« Oaoign your own Export Syatama 
« Ougnoaaa Muinpia Rrobtam* 

• Oatarminaa MuMipta Soluliorr* 

• AMigna Probatxiiiy with Ruiaa 

• Inlalligani Search Patlarn with MmuJI GvarnM 

• Logc Path through Subcatcgonaa ditptayad 

• Datacta Contradictery Evidanca 

• Explanation of Raaaonmg 

• Accept* Urtfenown Input 

• Source Com ft Compiled vartion (ISZki 

• Written m Baaic tor aaay modiiicaiion* 

• Sample Appiiealion 

• No Reyattioa on Appiieaiwna 

SUPERIOR IN SEVERAL AREAS 

You gat lha lourca com <n Basic Wa wrote ma program m BeoK 
bacauae meat uaar*. naa you. ai'aody know now to program m Baaic 
Why waeto your lima learning an mtarior one package language' like 
Fra('''V Maeroa'* With the eourca com you can modi'y lha tyaiam to 
do anything that can M dona >n Baair 
You M not have to be a aottwara engineer to uaa the (ysiem The 
entire tyetam la menu driven You M not nave to laarn hundrada ot 
comm a nd* You do not have to kaap 'aadmg the manuoi ainca aii the 
opiiorta are dopiarad on iho icraon 
If you wntt any appiicaiion programa m basic yOu can reduce your 
programmingiimabySOS or more You probably waatt 30% toM% Of 
your lima coding iht inputting of data tioraga of the data in liiaa. 
reinavai ot Mia. eorracnon ot data, acraan daaign and other repetnoua 
tacki By uaing me databaee o' tpraadaneet to handle your repeiitiou* 
tatki you will reduce you' programming lime by 30% O' more Thera 
art no royaitiot on appiicaiiont 

• tor IBM PC XT or AT w<in l»K 

• PC Jr with 138K ft Cartridge Be*<c 

• Compaiibiaa with ig?K ft Wicroeett Baa< 

NO STRINGS ATTACHED 

You do not heve to buy anything aiaa to uaa me ayaiem Wa don't 
even aeti any aotlwara (except for me coat o* the disk* ft handling i We 
deveiepad ma programa m heuaa tor our own uoa Wa aro not aemng 
lha programa baeawte wa M not warn to be m me aoUware pubtitnmg 
butinaa* Wa are gnrmg me programa away aa a public aervica ft tor 
tha good pubi«ity Tht t20 to# covers ina coat ot me < ditki and me 
advertismg ao we are not loamg any money on thra offer 



POTOMAC PACIFIC ENGINEERING INC. 

Soijoyr G*inw«buro M0»srsi30iia77 t4S* 


Copy me fyatem from aomeone who airaedy haa one OR 
» For lha laiaat moat powerful edition tend S3D to cover me coat* 

0* a DSDO ditka tat ciaaa mail, envelope, copying ft handling 
« Avaiiabia on S S8DO make ttO aiira 

• OuttMo USA add S3 MO raaiMnt* add 3% tax 

• Allow 2 IP 3 waou for deiiverv 

• NoCOOPO or Credit Card ardor* 

Piaaeo tend the OatabOM of Steal me SpraMaheat o' Steal ft the 
Eipen System oi Steal lo 


City'Stata'Zip. 
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The new HERCULES 
Color Card " 


gives you 
parallel port ^ 
IBM forgot-for ^1 


The new Hercules Color Card gives you these five 
important features in a color graphics card. 

1. Full IBM color card compatibility.' Any program that 
runs on IBM’s color card will run on the new Hercules Color 
Card at the same resolution. 

2. A parallel printer port — standard on the Hercules 
Color Card, but forgotten by IBM on theirs. 

3. It’s short. The pint-sized Hercules Color Card fits in 
the short slot in an XT or Portable.^ And it’s AT" compatible. 

4. It can work in your system at the same time as the 
famous high resolution Hercules Graphics Card.* And it will 
continue to work backed by our 2 year warranty. 

5. Low price. At a suggested list price of $245, the 
Hercules Color Card is only $1 more than IBM’s card.* And 
our Graphics Pak” saves you even more money when you 
buy both Hercules cards at the same time. 

Call 800 255-5550 Ext 420 for the name of the Hercules 
dealer nearest you. See why the company that made the 
first graphics cards for the IBM PC still makes the best. 

Hercules. 
We’re strong 
on graphics. 
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Addrvsa: Hercule». 2550 Ninth St. Berkeley. CA 94710 Ph:41554O-€O0OTelex:754O63 Foreijrn distributors; Compuserve/Canadu: Reflex/ 

U.K.: Computer 2000/ W. Germany: Edisott /Prance; Imainneerini;/ Australia; Holland Info Produrts/ Holland; DataTeam/Scandinavia 
Trademarka/Ownen: Hercules. Graphics Pak/ Hercules Computer Technolog>-: IBM. AT/ International Business Machint^ Notes: (1) An 
adapter is suf^ied for composite video. (2) The IBM Color/Grai^cs Monitor Adapter must be removed Oom the Purlaftlr before the 
Hercules Color Card is instidled. (3) Model GBIOI or later. (4) Based on the list price as of 7. l.M for the IBM Color/Graphics Monitor Adapter. 
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NETWORK INTRODUCTION 

The Lay of the LANs 116 

Frank J. Derfter, Jr. /Here’s what’s 
available in local area networks. You’ll 
learn what you should know b^ore you 
jump on the LAN bandwagon. Our 
glossary will help you decipher LAN 
tenninology. 


Networks at ^ dur .Service 125 

Nat Goldhaber and Winn L. Roschme 
network server, a special computer that 
handles the network’s commands and 
functions, determines the speed, security, 
and convenience of the entire network. 

The Novell Solution 131 

Robert Cowart and Steve Rosenthai/The 
leader of the LAN software pack for PCs, 


IBM PC NETWORK 

An Inside I^k at IBM’s LAN . . 136 

Sammons <t Associates/IBM's new LAN 
for PCs allows you to network from 9 to 
72 PCs, send messages between PCs, and 

share expensive peripherals. 

Looking Ahead at IBM’s LAN- 
Software 144 

Peter Lisker and Bill Machrone/Tbe 
prerelease version of IBM’s software for 
the IBM PC network looks like a leader in 
the LAN market because of its overall 
reliability and ease of use. 

BENCHMARKS 

Benchmarks for Network 

Ratings 152 

Robert Cowart and Peter Feldmam/The 
purpose of benchmark testing is to measure 
a system’s speed and capacity. To 
benchmark the networks reviewed in this 
issue, we’ve simulated three common 
multi-PC office environments. 

LAN Speed Trials 168 

John Dickinson/Fini the right network for 
your application with the help of these 
charts, tables, and graphs illustrating the 
results of the 13 networks’ benchmark 
tests. Highlights of the individual networks 
are displayed in a special icon chart. 


NETWORK SURVEY 

B attle of the Network Stars 178 

We review and compare the 13 networks 
listed below and examine network 
performance, ease of use, and overall cost. 

3Com EtherSerles, Fox 10-NET, 
AST-PCnet n, Corvus Omnlshare, 
Davong MultiUnk, Nestar PLAN 3000, 
Novell NetWare/S, Orchid PCnet, 
Quadnet VI, QuadsKt DC, TeleVideo 
PM/16, Ungermann-Bass Nel/OiK, 
XComp X-Net 
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PRO COLUMNS 



DEPARTMENTS 


PROGRAMMING 

Try a Poor, Not a Window 273 

John Oiciuuon/DOORS allows you to 
use your color and monochrome displays 
together as coordinated windows and thus 
enables you to display more infcmnation at 
once. 

BUSINESS 

Real RsUte Returns 2S7 

Bil A/vemoz/Real estate offices now have 
their pick of quality software performers. 
EZ-RE Investor and DataBroiUr are two 
programs that can help you evaluate 
investment options and keep multiple 
listings in or^r. 

MEDICINE 

Pharmaceutical Riches On-Line .291 

Bernard Friedman, /Knowledge 
Index, a less-expensive subset of Dialog, 
provides access to eight on-line databases, 
some of which contain valuable 
information for medical professionals. It 
also has a real gem of a full-text drug 
information database. 

LAW 

Legal Equalizers 299 

Thome HarrisfPC Law and Advanced 
Legal Software are two programs that help 
relieve die tedium of running the financial 
side of office management for small law 
firms, and they can do the work of the 
support staff that only larger firms can 
affc^ to hire. 

TELECOMMUNICATIONS 
Remote Acccm with CTTY 337 

Alfred G/orrbrenner/ Although it is 
little-known, the CTTY command is hardly 
useless. With this command, ycHi will be 
able to nm your PC from another 
conqHiter's console. One benefit is that 
you'll never miss a deadline or 
appointment again. 


VVHAT S INSlDli 15 

PC NK.VVS 33 


Twelve pages of up-to-the-minute reports, 
interviews, minireviews, and useful tips, 
along with entertaining tales and fables 



FROM THE EDITOR'S SCREEN 
More Power to You 81 

Bill Machrone/Micros and minis are locked 
in competition. Will networking for PCs 
help decide the issue? 

rFH KKS TOrc 93 

THE NORTON CHRONICLES 

Software for One and AU 103 

Peter Norton/In software and computers, 
not all things are equal, or compatible. 

t’SF.R- ro-I sr.R 279 

Paul Somerson/PC owners share their tips 
and short programs. 

PC TLTQR 283 

Mark ZachmannIPC answers readers’ 
technical and nontechnical questions about 
personal computing. 

F( :MARr 297 

ci.cn NKWS 303 

Jane Min/zer/ Listings of dozens of IBM 
PC users groups. 

NEW ON I HE MARKET 307 

David Obregdnllhe latest in hardware, 
software, accessories, publications, and 
services for your PC. 

PC BLI EBOOK 314 

A quick-reference guide for PC owners and 
soon-to-be owners. 

PROULCT LNDEX 333 

INDEX TO ADVERTISERS 341 

COMING UP 

PC Tech Journal 336 

PC Magazine 351 

Cover Photograph: Peter Angelo Simon 
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CHART-MASTER*' 

The Number 1 Choice in Business 
Graphics Software 


Highlight a single letter, - 
word or line 


Explode any or all slices - 


Up to 4 pies per chart, 20 
slices per pie ■ 


OVERALL SALES SOAR 27Z 
-PACIFIC REGION LEADS 
1984 SALES DRIVE 
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Presentation quality text: 
created here with bold 
-font, italics, underline, 
color and left justification 


-Select proportional pies 


With CHART-MASTER, the possibilities are unlimited: 



Area chart High/Low/Close 

with moving average 



Clustered Bar chart Horizontal Bar chart 






















1 

»r 

'/v V./-' 
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Horizontal Stacked Line chart 

Bar chart with 2 Y-axes 


CHART-MASTER gives you more ways to present 
Information to an audience than any other pack- 
age on the market. And we do it with style and 
ease. In fact, we're the number 1 choice for those 
who use business graphics software on IBM 
personal computers. 

Number 1 in Versatility 
CHART-MASTER gives you more than 40 op- 
tions, , ,textoptions, color options, chart type op- 
tions. At the touch of a key, turn data into a pie, bar, 
line, scatter or area chart. And best of all, CHART- 
MASTER can produce charts from Lotus 1-2-3™, 
Symphony™, Multi-Plan™, or any other program. 
Number 1 in Presentation Quality 

Use over 50 of the most popular 
printers and plotters to create 
crisp, clean overhead trans- 
parencies, or on-paper 
charts. And, razor-sharp 
35mm slides are a breeze 
with the new Polaroid Palette. 
Number 1 in Ease of Use 
CHART-MASTER is de- 



9^ 


signed so anyone, from top management to sup- 


port staff, can master the simple-to-follow 
menus. And, with CHART- 
MASTER'S default set- 
tings, you don't have to 
make endless deci- 
sions. We do the work, 
you get the results. 

Number 1 in the Opinion of 
Experts 

SOFTWARE DIGEST, the "Consumer Reports" 
of the industry, named CHART-MASTER the num- 
ber one package among the top 20 business 
graphics programs tested . But the real experts 
are our customers. They've made us the number 
one choice in business graphics software. 

See for yourself. Call or write today for a com- 
plete information kit, or a demonstration at your 
nearest dealer. Decision Resources, Inc., 25 
Sylvan Road South. Westport, CT 06880 (203) 
222-1974 

DecisionResources 

Software Designed for Decision Makers 
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SIGN-MASTER™ 
Number 1 in word charts 
for presentations and reports 


Create powerful head- 
lines using SIGN- 
MASTER's color, size, 
and font options. Here we 
chose Bold Roman font. 

Highlight a single charac- 
ter, word or an entire line 
at the touch of a button. 
Here we focus attention 
on one number with color 
and underline. 

Indicate source, date, au- 
thor, etc. with SIGN- 
MASTER's footnote op- 
tion. Bold Standard font 
was used in this example. 



Develop professional ta- 
bles quickly and easily. 
Once data and text is en- 
tered, SIGN-MASTER de- 
termines the spacing and 
layout. 


Produce SIGN-MASTER 
word charts on paper, 
overheads or slides. 


With SIGN-MASTER, the possibilities are unlimited: 



Proposals Summaries Exhibits Schedules Tables Title Rages 




plotters, you can produce full color originals on 
paper and overheads. The program also works 
with most popular printers to create the high- 
est quality printer graphics possible. 

Make Super Slides Quickly 
and Economically 
Presentation-quality 35mm 
slides can be created in-house 
and inexpensively using the 
Polaroid Palette in conjunction ^5. 
with SIGN-MASTER. 

For reports and presentations that get no- 
ticed, get SIGN-MASTER — Number 1 in word 
charts. 

The retail price is $245.00. Call or write today 
for a complete information kit and a demon- 
stration at your nearest dealer. Decision 
Resources, Inc., 25 Sylvan Road South. 
Westport, CT 06880(203) 222-1974 
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The developers of CHART-MASTER 

DecisionResources 

Softvjare Designed for Decision Makers 

SION-MASTER l> a iradamarti of OadaKm Raaourcaa. Itk. SION-MASTER la avaMMa thraugh loBowing mamabonai dMMmtan Oratiak OaMbanandUig (GoHborg) Scanduwvta. Teiecompular Micro-Shop 
(Eaaan) Oannafty. Auaaria, Soflwara Erwarpoaao (Rowardaw) Barwka Edtaofi (^la) Franca; Sumiock Bondaw (London) U.K ; Catcomp S A (MdaniRaNaiwICompuiartandaridEniraWoridiMda 


SIGN-MASTER is 
the first program de- 
signed to allow every- 
one from top manage- 
ment on down to produce 
colorful, attention-gaining 
“word charts” and tables for presentations 
and reports. 

Created on an IBM PC with a compatible plot- 
ter or printer, SIGN-MASTER word charts are 
superior in quality to typing and less expensive 
than typesetting or printing. 

Professional Word Charts Made Easy 
In just minutes, this unique menu-driven pro- 
gram lets you create impressive, easy-to-read 
documents using words, numbers, lines and 
SIGN-MASTER's simple-to-master Table Mode. 
Number 1 in Quality Text 
SIGN-MASTER offers the greatest variety of 
text options. In addition to 6 fonts, 16 sizes and 
8 colors, you can justify text, underline, italicize, 
set margins, spacing, and more. 

An Important Presentation Tool 
With SIGN-MASTER and any one of over 40 
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ASTPCnetn: 

A SIMPLE PLUG FOR SHARING 
COMPUTER RESOURCES. 



Now that you've Invested tn several IBM* 
PCs tor your otllce. you're looktng tor 
ways to use your PCs prtnters and mass 
storage devtces even more eftecttvely 
Ways to further reduce dupUcatton ol 
work. And ways to share the tnlorma- 
tlon and programs you've gathered 
among several users 

ASThastheslmplesolution. AST-PCnet II 
lets you Itnk your PCs together to share 
Inlormatlon and equipment. And 
communicate results between PCs In 
a ready to-use format. 

It's easy You Install a card Into each 
computer, then connect them with 
simple, plug-ln wires Over 10,000 PCs 
are already using AST-PCnet to boost 
productivity, enhance communica- 
tions and save money 

And with ASTs complete hardware/ 
software solution, there's nothing else to 
buy— our economical package assures 
major installation savings over net- 
vrorks using cumbersome coax coble 



AST-PCnet II's unique software lets you 
work with lamlUar PC-DOS commands 
including version 3,0. It also handles 
popular programs and allovrs you to 
share data base, spreadsheet and 
word processor tiles Including Lotus 1-2-3" 
and Symphony^ dBase n and nH" 
Framework™ and WordStar™ 

It's a great long term buy too It's the 
only network linking the entire PC 
family— PC, XT, AT and PCjr. 

Find out more today Ask your AST dealer 
far a demonstration or call our Customer 
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Inlormotion Center (714) 863-1333 ext. 5249 
tor the location of your nearest dealer. 
AST Research Inc. 2121 Alton Avenue. 
Irvine. CA 92714 TWX 
753699A3TR UR 



RcscnncH inc. 


IBM PC XT At PCji and PC CX3S trademaiks ol Inlemottonal 
Business Machines CorpoTOtion Lotus 1-2-3 and Sym- 
phony trademaiks ol Lotus E}evelopment Corpototlon. 
dBase n. dBase ID. and Framework trademoiksol Ashton- 
Tate WordStar trademark ol MicroPro International 
Corporation AST PCnel D trademark ol AST Research Inc 







Available for the IBM PC, AT, XT, jrf and true compatibles 



(;t:T SIDEKICK. }(» 'l l. S<H)\ 
ME DEEE \ DE \ 7 O \ IT. ' 

l•■rr% I'oiiriifllf. It\ i I 


CLEAR THE DESK, 
SIDEKICK’S 


I The Super 
’ Organizer 


ALWAYS JUST A KEYSTROKE AMY 
No matter what software you’re running! 

WHETHHt VOUTIE RUNNING LOTUS, WORDSIAR, 
dBASE OR WHATEVER . . . 

JUST A KEYSTROKE AND A SIDEKICK WINDOW OPENS 
'ACALCUIATOR • AN APPOINTMENT CALENDAR 
* A NOTEMD * AN AUTO DIALER 

* A PHONE DIRECTORY 

* ANASCnUBLE 



Here’s Sidekick in action. That’s Lotus 1-2-3 running under- 
neath. In the Sidekick Notepad you can sec data that's been 
imported from the Lotus screen. On the upper right, that's the 
Sidekick Calculator. 


copy-protected 


noncopy-protected 


30 DAY 
MONEY BACK 
GUARANTEE 


Sld^K 

Owner's 

Handbook 


NOW . . . Whether you'te vrorkiiig in dBase. Lotus, Wordstar or 
whatever ... you can unleash the full power of your computer ... and 
make a lot of extra space on your desk at the same dme. 

Whenever you're using your computer . . . from start to finish 
of your session . . . Sidekkk'" will he there . . . ready to serve. And it s 
as lightning-fast and compact as only Borland knows how to make it. 

There's a notepad that has a hill-screen editor that can time and 
date stamp your notes, and then save them to disk You can even pull 
information into the notepad directly from the screen of your "underlying " 
software. 

Suppose you're working in Lotus and the phone suddenly tings. 

Give your Sidekick a call and it pops right up over Lotus with the notepad 
you need. Or an appointment calendar ... one you can never misplace. 

What if you n^ to do a quick calculation? A keystroke instantly 
brings up the cakolator. And the results of your calculations can even be 
transferred to your "underlying " software. 

Need to make a phone call? Up pops your personal phone directory. 
Type in the name you want ... and Sidekick jumps tight to the phone 
number. Another keystroke, and the phone is automatically dialed for you. t 

There's lots mote, too. You can move the Sidekick windows 
anywhere on the screen you like. And you can have as many on screen at 
a time as you need. Tliere's even an on-line help window for each of 
Sidekick's features. 

We designed it because we needed it If you've ever been writing 
a report and needed to do a quick calculation, or jot down a note, then 
you need Sidekick, too. 
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SIDEKICK IS AVAILABLE AT YOUR NEAREST SOFTWARE DEALER, OR DIRECT FROM BORLAND. 
For VISA and MasterCard orders, call 1(800) 255-8008: in California call (800) 742-1135. 

Lines are open 24 hours a da>. ' dass a ueek 


S 54.95 SideKick 

copy-protected 

S84.95 SideKick 

noncopy-protected 

(PrH'n tniludr $5 shippinit and handiinR per order i 

Check □ Money Order □ 
VISA □ MasterCard □ 

Card * 

Expiration Date 


Please be sure wur swiem Is an IBM PC. AT, XT jr. or a true PC- 
compatible. PCjr, users must order nontopy protected version. 

NAME 

ADDRESS 

CITV/STATE/ZIP 

TELEPHONE 

California residents add 6% sales tax. Outside USA add SIO; payment must be by- 
bank draft payable in the US and in US dollars. COD and purchase orders will not 
be accepted. $ 7 


») DORIPHD 

■)) INTERNATIONAL 

Borland International 
4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 
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Finally, the printer for all PC needs. 



The TI 855 printer. The 
printer for all major PC’s. 
See for yourself today. 
Call l-800-527'35(X) 

for the dealer 


nearest you. 


ei984TI 


Texas 

Instruments 

Creating useful products 
and services for you. 


Dn=DUPM 

This printout wts not geneticed by the TT 835. 2764^ 




What’s Inside 

Producing an issue of PC Magazine can seem like one long 
string of editorial problems, but it can also mean long, leisurely 
lunches spent coloring with crayons. 


A s readers of this column may 
well imagine, writing What’s 
Inside every 2 weeks can be a lot 
of fun. Every other piece of prose in PC 
Magazine must be checked, double- 
checked, and sometimes even triple- 
checked (and still, our readers some- 
times catch us in mistakes). On the other 
hand, the author of What's Inside can in- 
dulge in occasional harmless exaggera- 
tions without too much soul-searching. 

However, sometimes it can be a very 
depressing chore as well. As each issue 
brings with it a new rundown of the latest 
in hardware or software, it also brings a 
host of editorial problems — all of which 
usually get detailed right here. 

For example, take this issue’s bench- 
marked reviews of 13 local area net- 
works — hardware-software combina- 
tions that enable separate micro- 
computers to communicate with one 
another. Since the project started, staff 
members have been sidling up to me and 
saying, “Boy, 1 can’t wait until you 
write What’s Inside for the networks is- 
sue. Now, there's a cover story that 
drove everyone beserk!’’ And executive 
editor Mike Edelhart, when asked to suc- 
cinctly describe the magazine’s contents, 
growled, “It’s the issue that ate up and 
spat out the most human beings. ’’ 

But do you really want to know how 
Edelhart, associate editor Stephanie 



Stallings, and free-lancer John Dickin- 
son had to begin the project from scratch 
about 2 weeks before the final manu- 
script deadline? Or what technical assis- 
tant Mike O’Cone and contributing edi- 
tor Robin Webster looked like after they 
had spent 48 straight hours putting to- 
gether networks? Or how various re- 
viewers came wandering out of the test- 
ing rooms like a group of shell-shocked 
veterans? Do you really want to hear 
what Stallings said when she found out 
that we had no phone service the day that 
Glenn Hart’s review was supposed to ar- 
rive via modem? 

Of course you don’t. I’m sure that you 
have your own very important problems 


and don’t need to burdened with ours. 
Besides, it’s simply too gruesome to re- 
count. 

Crayola Quintet 

Instead, I’ll let you in on a well-kept 
secret: how we prxxluce the cover lines 
and article titles for each issue. 

Cover lines are all those clever phrases 
on the magazine’s cover that are meant to 
lure you into buying the magazine (if you 
don’t have a subscription), and titles are 
meant to lure you into reading the articles 
once an issue is in your hands. Do you 
suppose that the top editors of the maga- 
zine sit together in solenm conclave to 
produce these witty sayings? 

Of course not. 

For example, to create the titles for 
this issue, a contingent of staffers includ- 
ing Stallings, Dickinson, assistant man- 
aging editor Posy Gering, senior copy 
editor Jean Atelsek, and assistant editor 
Fredric Paul found their way to a local 
restaurant called the Brickwork Caf6, a 
few blocks from PC’s offices. Now, the 
Brickwork holds a particular attraction 
for members of the PC staff, especially 
those of us with pretensions to great artis- 
tic talent — it has white paper tablecloths 
and crayons with which customers can 
scribble to their hearts’ content. 

Under the influence of food, drink, 
and Crayolas, the quintet spent a happy 
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WHAT’S INSIDE 


couple of hours producing the large- 
sized words that now decorate the maga- 
zine. Rumor has it that Paul, especially, 
came through with flying colors. We do 


know for sure, however, that, whatever 
profundities these working lunches pro- 
duce, they are usually accompanied by a 
strange and inexplicable reluctance on 


the part of the participants to return to the 
office. 

What’s in a Theme? 

Astute readers may have noticed that 
this is the second "theme” issue we’ve 
had recently, in which the entire maga- 
zine is dedicated to a single cover 
story — the first was our “printer” issue 
(Volume 3 Number 23) . In the case of the 
printer issue, the coverage of the theme 
was entirely and efficiently planned. In 
the case of the magazine you’re now 
holding, it was not. 

Picture this: It’s a lovely, sunny day in 
the offices of PC. All the copy deadlines 
for Volume 4 Number 3 have been met, 
and most of the editors are sitting back, 
comfortably contemplating a job well 
done and little suspecting that in a few 
short moments their world is going to fall 
apart. 

In a small office in the art department, 
art director Gerard Kunkel sits and 
counts the number of manuscript pages 
prepared for the magazine. A horrible 
suspicion grows in his mind: too many 
features may have been slated for the 
magazine. 

He counts. He counts again. He stands 
up, goes into the office of assistant man- 
aging editor Posy Gering, and an- 
nounces, “Remember when we thought 
that we may not have enough articles for 
this issue?” 

“Yes,” she answers. “So?” 

“Well, I just counted the pages for the 
magazine. The network articles alone 
account for 40 pages more than we have 
available for our entire features 
section!” 

Gering immediately went into action. 
After about an hour of rather frantic con- 
ferences involving most of the editorial 
staff, all the noncover features, several 
of the related network articles, and (with 
the cooperation of executive editor Paul 
Somerson) a few of the columns were 
dropped from the issue. The result? A 
still-formidable and very special package 
of features and reviews. ■ 
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NOW THAT YOU’VE ORGANIZED 
YOUR INFORMATION, ISN’T IT 
TIME TO ORGANIZE YOUR OFFICE? 


The Nelson Series from Simonton 
Industries is rapidly becoming the 
standard-of-comparison for com- 
pact and mobile security cabinets. 
It's no mystery with features like 
roll-up locking tambour doors, 
steel base with large twin wheel 
casters for true mobility, fully ad- 
justable roll-out shelves, our 
exclusive split-across-the-middle 


design allowing adjustment for any 
office setting, and quality work- 
manship — all standard. 

Look around. If you’ve lost control 
of your workspace or fear losing 
your computer, give us a call or 
send for our color brochure. We 
have the solution — we guarantee 
it! 


3)^ Simonton Industries 

20746 East Carrey Road 
Walnut. California 91789 
Telephone: (714) 598-2502 
1-800-255-5069 outside califobnia 


The Full Nelson can help! Put your entire 
PC system, including printer, into our Full 
Nelson and discover just how little space 
you need to organize your office. 
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And you thought we only ran 1-2-3. 

Why have we sold over 100,000 Hercules™ Graphics Cards? One 
reason is because we give the standard version of 1-2-3™ the highest 
resolution possible on an IBM* PC or AT.™ 

Now we’ve brought the same high resolution to Symphony™ and 
Framework,” giving them sharper, flicker-free text and graphics. 

It took software support for Hercules to become the best selling 
graphics card for the IBM Monochrome Display. Support from dozens 
of companies like Lotus,™ Ashton-Tate“and Microsoft,* who wrote 
programs to run on the Hercules Graphics Card. 

Why did they support Hercules? Simple. The Hercules Graphics 
Card’s resolution of 720 x 348 is twice IBM’s (640 x 200)*. A parallel 
printer port is standard —not an extra 
cost option. And we’re so confident of 
the reliability of our graphics cards 
that we back every one with a two 
year warranty. 

Call 800 255-5550 Ext 400 for the 
name of the Hercules dealer nearest 
you and we’ll rush you our free info kit. 



Hercules. 

We’re strong on graphics. 


Address: Hercules, 2550 Ninth St. Berkeley, CA 94170 Phone: 416 54041000 Telex: 754063. Trademarks/Owners: Hercules/Hercules Computer Technology: Lotus, 
1-2-3, Symphony /Lotus De^'elopment: Framework, Ashton-Tate/Ashton-Tate; IBM, AT/IBM; Microsoft/Microsofl. "The IBM Color/Graphics .Monitor Adapter. 
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Micros. Mice. 


EPSON 

EPSON fiASO/JOO,. 
EPSON LQ/5(»._ 


At Micro Mart, we’ve got our 
Tinger on the pulse of the microcomputer 
industry. And, from our retail stores to 
our telemarketing divisions, we’re in 
touch with the very latest developments, 
the newest products and the cutting edge 
of expert advice. 

When you need the right product at 
the right price, remember the sales, 
service and support our local store 
experts and national distribution center 
can give you. 

So if you can’t drop by your local 
Micro Mart Store, let us point you in the 
right direction. Ask for your best price 
and expert advice. 


AT&T Personal Computer. Innovative 
hardware for a wide range of business 
applications. 


When you can’t slop by your local Micro Mart Store, call us direct. Dot Matrix 

ORDERS ONLY 

1 -X00-241-814Q 

X/W ^ 1 1 (200cps.).w/opt.IBM 

PROMS, Paceinark2410. 

(350 cps) 

TOSHIBA P-J3SI & 1340. $1295/$799 

DATAPRODUCTS 
PRISM SOSOCohr, 

132 col., 200 

cps $1295 

STARMICRONICS 

Complete line 

TEXAS INSTRUMENTS 

855 $729 

NEC Piny/riters, P2 1 80 

cps. 

DIABLO C-SeriesC-I50. Color 
ink jet, IBM color compatible..$985 
Letter Quality 

NEC Spinwriters2050, 3550, 8850 

DIABLO 630/630ECS $1395/$1795 

C-ITOH Starwriter, (40cps), Printmaster, 

(55 cps). $950/$1299 

We carry a full range of form handling options . 

Floppy Disk Drives 

TANDON TM 100-2, DD/DS, 360K. 

1/2 HEIGHT DISK DRIVES From SHUGART, 
TEAC. PC, XT & AT compatible $1 19 

Hard Discs 

Micro Mart carries all the majOT brands. 

If you don’t sec it— ask for it. 

PEACHTREE PERIPHERALS 
P-IO, 20^ 50, auto boot, int. & 

ext ! Start @ $845 

SYSGEN I0&2OUe% 
w/streamer tape..$2395/$2795 
SYSGEN ImageSi QuicHfile, 
streamer tape back-up for 

your IBM XT& AT. 

BERNOULLI 
TECHNOLOGY Hard Disc 

Subsystems $2895 

MAYNARD Complete 
line hard disc 

subsystems 

EMERALD Hard disc 
drives w/back-up. 

Chips 

INTEL 8087 High speed 
coproc._ 

64KRAMCHIPS._ 

256KRAMCHIPS._ 

Multifunction Boards 

We have a ccanplete line of multifunaion 
bds. compatible with the Portable, AT, XT, & Jr. 
SIX PAK 64-384K, multifunc. 

MEGAPLUS 64-5 12K, max. 8 func. 
I/OPLUSSer..ak., Splr., Ramdisk, opt. 2nd 
Ser., Par.&Game. 

QUADRAM QUADBOARD, 64-384K, 

multifunc. 

TEXMARCAPTAIN, 64-384K, multifurK:._$249 

XALLTREE J-/MA///. 0-512K, w/softvrare. 

JAUJftSEJ-RAM nX, 0-512K, 

w/software. $129 

matOlXiGBABYBLUEn, 64-256K, Z80 

coproc., +softwarc 

ORCHID PC Blossom, 64-384K, w/opt. PCnet 
Pi g| gv- R^>^ lf - $259 


MAYNARD Complete linc._ 

Graphic Cards 


STB Graphics Plus II, color & mono, w/par. port 

& software $369 

HERCULES Motx) & color graphics cards support 

Lotus 

PLANTRONICS ColorPlus + . HiRes color bd. , 
par. port w/softwarc._ 


TECMAR Graphics Master, HiRes color&mono 

supports Lotus. $459 

QUADRAM QVADCOLOR I A II. color caixis._ 
PARADISE SYSTEM Multi-display or Modular 
Graphics Cards, color & mono, par. 
port. Starting @ $299 

Software 

Accounting 

SORCIM/IUS Complete line including windows.. 

BPI ACCOUNTING Complete Une 

Spreadsheets & Integrated Packages 

ASHTON-TATE Framework. $345 

LOTUS Symphony and Lotus.. 



1 28 K expandable to 640K, 2-360K . 
DS/DD Disk Drives, Monochrome 

Display, IBM Compatible Special 

introductory price. 


MICROSeWT MultiPlan, w/templates. 

. MMS Knowledge Man 

.SORCmSuperCalc3. Vers. 2.0 

^ SPI Open Access. 

Enhancements & Utilities 
SOfTCRAFT FaiKy Font .. 


FOX A GELLER Complete line 
of enhancements for dBase II, 
III ARbase 4000. 

NORTON UtUitics $65 

RXySESO¥l ProKey 
3.0. $89 


LEADING EDGE Color PC,256K, 2-360K 

DS/DD Disk Drives, Amdek C^or 600. $1995 

MINDSET Personal Computer, 256K, 2-360K 
DS/DD Disk Drives, W/Mindset Mouse $1795 

Networiung/Protocol 
Conversion 

SNA A BISYNC 3780, 5251, 3274, 3278._ 


PC TURBO 186 by ORCHID. 80186 coprocessor 

boaid $829 

IRMA/IRMALINE Replaces 3278’s 

w/PC’s $899/$1099 

IRMAGRAPH Upgrades IRMA to 3278 graphics 

capability. 

UlMAPRINT EnhaiKes IRMA graphics.. 


PCnet By ORCHID, complete line._Slart @ $299 
BLUE LYNX 5251 Mod 12 A 3276 Emulators by 

TECHLAND 

SANTACLARA PC Terminal 

Printers & Plotters 


Thousand in stock . 

HOUSTON INSTRUMENTS Plotters and 
EMgitizers. 


Atlanta, New Orleans, Nashville, Miami, Tampa, Orlando 





Advice. Price. 


CENTRAL POINT SOFTWARE 

Copy UPC. 

All Training. _ 


SOFTSTYLESerFA’ + and Printworks. Prinlcr 
control packages.. 


SIDEWAYS Inverts printout.. 
BORLAND Sidekick.. 


CMS SYSTEMS Power-base 

_$35 WARNER SOFTWARE The desk organizer.. 

ASHTON-TATE dBase II & III. 

MICROSTtlE Ir\foscope. 

Modems 


LIVING VIDEO TEXT Think Tank 

Com|ders& Language Tools 
LATTICE C-CompiIers._ 


MICROSOFT Complete line.. 
WORDTECH The dBase compiler.. 


DIGITAL RESEARCH Complete tine 

BORLAND TUrbo Pascal, Turbo Toolbox 

and more $39/«*ch 

Graphka&CAD 

Tititi PC Paint Brush, mouse driven graphics._$95 
DECISION RESOURCES 

ChartMasier/Sign-Master pkgs. 

AUTODESKi4uioC4D. Complete line. Start @ 

$745 

ENERTRONICS Energraphks,ertitltucs&CAD 
package. 

MICROPRO ChartStar. 


Microsoft Mouse. Bus or serial 
mechanical mouse, comes with Mouse 
Menu software. Works with WORD and 
other popular software $159 



PC Mouse,/rom Mouse Systems. Serial 
optical 3-button mouse with Pop-Up^^ 
Menus and PC Pam/ software. 
Preconfigured for all the most popular 
software $159 


SSI WordPerfect.. 
WORDMARC Wordrrtart.. 


Data Base Managers 
MICRORIM 4000 or 6000, Report Writer & Gout 
options. 



139 HAYES Smartmodem 300, 1200, & 


.$199/S469/$329 


I200B. 

RIXON 1200-4800 BAUD sync. & async. models.. 
ANCHOR AUTOMATION Signalman Mark 

XII. $259 

VEN-TEL 1200 BAUD Half Card for the IBM 
Portable &XT._ 


Service & Repairs 

•On-Sile — We have hundreds of service 
locations nationally. 

*Depol — Our National Service Center is 
one of the fastest in the US. 
*\Ve have— A wide variety of services 
available. Just call us. 


MICROSOFT Chart . 

DIGITAL RESEARCH Presentatitm Master 

Communications 

MICROSTUF CROSSTALK XVI. $99 

HAYES SMARTCOMII. 

Word Processors 

MULTIMATE w/Spelling checker & tutorial. $259 

SAMNA///, wd. processor 

MICROS OFT Wbrd, w/or w/out mouse 

UFETREIE Volkswriter Deluxe. 

MICROPRO WordStar Pro Pack A 
Sehes2000.. 


POPCOMPopcom, int.andext.w/vmce&data 
comm 

Miscellaneous 
Hardware 
& Accessories 

DVSAN Diskettes. PC, XT& 

AT compatible. 

MICRO MART Diskettes 

DS/DD, 7 yr. war. $19/10 

KEYTRONiCS SI50& SISI. 

Keyboards. 

LQ SHEET FEEDERS Sheet feeders 
CURTIS Accessories 
HAYES A/ocA II A Mach ///joysticks 

PENCEKI Penpad. software avail 

TOUCHSTONE TECHNOLOGY 
Touchstorte /. Ten key pad w/ cursor 

control 

QUADRAM MICROFAZER, print buffer. 

8- 1 28K 

TRIPPELITE Back up power supply 
200-t000watts,and/SOA4P surge 
protectors, 4 & ^lu£. 

Monitors & CRT’s 

PCS MAX 12, amber. 720h x 350v. 

PGS SR-I2, 6^ X 4^, w/dual scan cd. 

PCS HX I2 , 690 Dot RGB. 

QUADRAM QUA DCHROME, 690 Dot 

RGB 

AMDEK COLO/? JOO, SOO, 600, 700, 710, 725, 
new c(»nplete tine of HiRes RGB’s w/new low 
prices. 

AMUEIIi300A/300C, composite 
monitws.. 


©Copyright Micro Mart 1984. 
Technology Corporate Campus 
3159 Campus Drive 
Norcross, Georgia 30071 


For information or the store location nearest you, call 

( 404 ) 449-8089 


AMMIKi/0/4, amber w/3 yr. war 
WYSETermin^s, 100, 75, SO, entire line in stock.. 


Office 41 Project Ptanning 

Call for our Tax and Ikx Plarming packages. 

HARVARD Harvard Project Marutger. $249 

lUS Easy SalesPro 

MICROKSOFT Project.. 


tout PtBSOUi tun CMP CAW 


MICRO) 
MART ’ 


Micro Mart has flnancing options 
available. Ask for a Micro Mart 
Blue Chip Credit Card application 
today. 



America’s PC Specialist. 




IBM ita registered trademark of liwernaiional Business Machines Corporal ion. AT AT, Leading Edge. Mindset. MtcrosoTl. Mouse Systems and their products, respectively, are trademarks 
of ATAT Inronnaiion Systems, Leading Edge Products Inc.. Mindset Corporation, Microsoft Corporal ion and Mouse Systems Corporation. All Prices are subject lochange without notice. 

Ft. Lauderdale, LouisviUe, Tyson’s Coiner, Rockville, Pittsburgh. 
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“Infoscope Can 
Renew Your Faith 
In Your Computer” 



"For years, 
people said I 
was forgetful 
"Now I 
have a 

memory. It's Infoscope. Infoscope makes it 
simple for me to load our personal computer 
with everything I want to remember about my 
congregation. Birthdays. Weddings. Maiden 
ncunes. Addresses. Children's names and ages. 
And I can pull out that information any way I 
want it, almost instantly. ’* 
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"Anniversaries in January? I can display 
them all in a split second. (The Calhouns were 
very impressed that I remembered.) 


"Infoscope works with me, not against me. If 
I misspell a word, Infoscope suggests the right 
way. Politely. 

"Bless you, Infoscope. 

"When 1 don't know what to do next, I turn 
to Infoscope's help system. It tells me what I 
can do, and how to do it. If I don't understand a 
prompt, it'll explain it. 

"(Once in a While, it's nice to get advice for a 
change.) 



"Then there are the windows. I can create a 
dozen of them, any size, any part of the screen 
. . , and display a different set of information in 
each one. It makes it easy to compare things — 
like building fund pledges compared with con- 
tributions. 

"Before Infoscope, I thought our personal 
computer was just fun and games. Now it's a 
hard-working member of the family. Infoscope 
sure made a believer out of me." 
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* Infoscope operates on data in RAM, so it's 4 to 1 00 
times faster than other information management 
® programs. For a demonstration, see your retailer. Or, 

write for details, 

1000 Holcomb Woods Parkway / Roswell, Georgia 30076 




BORLAND 

INTERNATIONAL 

GIFT PACK 


ONLY 


$9995 

A SAVINGS OF $30! 


what a gift for you and your friends! The extraordinary TURBO 
PASCAL compiler, togetner with the exciting new TURBO TOOLBOX 
and new TURBO TUTOR. All 3 manuals with disks for $99.95. 


TURBO PASCAL Version 2.0 (reg. $49.95). The now classic program 
development environment still includes the FREE MICROCALC 
SPREAD SHEET. Commented source code on disk 

• Optional 8087 support available for a small additional charge 
NEW! TURBO TOOLBOX (reg. $49.95). A set of three funda- 
mental utilities that work in conjunction with TURBO PASCAL. 
Includes. 

• TURBO-ISAM FILES USING B-t TREES. Commented source code 
on disk 

• QUIKSORT ON DISK. Commented source code on disk 

• GINST (General Installation Program) 

Provides those programs written in TURBO PASCAL with a terminal 
installation module just like TURBO'S! 

• NOW INCLUDES FREE SAMPLE DATABASE 


NEW! TURBO TUTOR (reg. $29.95). Teaches step by step how to 
use the TURBO PASCAL development environment-an ideal 
introduction for basic programmers Commented source code for all 
program examples on disk. circle 149 on reader service card 
30 DAY MONEY BACK GUARANTEE 
Available at your nearest software dealer. 

For VISA and MASTERCARD order call toll free: 
l-(800)-2 5 5-8008 l-(800)-742-1133 
(Lines open 24 hrs.. 7 days a week) 

Dealer and Distributor inquiries welcome (408) 438-8400 

CHOOSE ONE (please add $5.00 for handling and shipping U S. orders) 


All Three-Gift Pack 
All Three fi 8087 
Ihrbo Pascal 2.0 
TUrbo Toolbox 
Hirbo Thtor 
. ■Ihrbo8087 
Money Order _ 


Check _ 

Card »: 

My system is: 8 bit 16 bit _ 

Operating System: CP/M 80 

Computer: 


$ 99.95 

139.95 

49.95 

49.95 

29.95 

89.95 
VISA 


5.00 SPECIAU 

5.00 SPECIAU 

5.00 

5.00 

5.00 

5.00 

MasterCard _ 


Exp. date: . 


Shipped UPS 


CP/M 86 _ 


, MS DOS . 


PC DOS . 


Disk Format 

Please be sure model number & format are correct. 

NAME: 


CITY/STATE/ZIP: 


TELEPHONE: 

CalilotnM residenu jdd 6H mIc* iar Outsule U5A 4dil $1300 outside of 
USA p«>-ment must be by bank draft payable in the US and m U S dollars' 
Sorry no C O D or Purchase Orders 



Presenting Travelshopper 
. . . new from CompuServe 
and TWA. 

Now you can save time and money 
by getting infomnation and reservations 
on virtually any flight on any airline — 
worldwide — from one source. It’s TWA’s 
new Travelshopper, available now through 
CompuServe’s Information Service. 

With Travelshopper, you can scan 
Bi^t availabilities, discover airfare bar- 
gains and order tickets. ..on your own 
personal computer. .. at home or in the 
office. 

You also receive automalic member- 
ship in TWAk Frequent Right Bonus’*" 
program. And you can build bonus points 
by staying at Marriott and Hilton hotels 
and by using Hertz Rent-A-Car. 


Besides Travelshopper, CompuServe 
offers an ever-growing list of other travel- 
oriented on-line services. 

The OfBdal Airline Guide 
Electronic Edition lists direct and 
connecting flight schedules for over 700 
airlines worldwide plus over 500,000 
North American feuies. 

Firstworld Travel offers worldwide 
travel advice and service. 

Discover Orlando provides complete 
prices, hours and features on all of 
Central Rorida’s attractions and 
accommodations. 

West Coast Tkavel offers travel infor- 
mation for the western states. 

Amb IVavel Guide contains 
up-to-date information on immigration 
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and health requirements for most 
foreign countries. 

And TtaveMsion'' provides complete 
automotive information, including road 
maps and an expert, personalized routing 
service. 

Let your travel plans really take off. 

Use Travelshopper and lots, lots more 
from CompuSe^. 

To buy a CompuServe Starter Kit see 
your nearest computer dealer To receive 
our informative brochure or to order 
direct call or write: 

CompuServe 

P.a BOK 20212. SOOO Ai«r^ BMl. 

Coli«nbuB.Ohio 43220 

1 - 800 - 848-8199 

m otw). c«i i-ei4-457<0Me 

An H&fl eioclc Company 


■I 


1V«v«lshopper and Frequent Fh^t Bonu5 are Service marks ol TWA 


The Hard Disk With 
The Software Shell 



Why pay more for 10 or 20 Meg 

drives than you have to? Our 10 
Meg internal hard disk subsystem is 
priced at $794, with the 20 Meg 
model going for $1288. Our exter- 
nal 10 Meg goes for $944, 20 Meg 
for $1438. 

Our drives are fully compatible 

with any IBM PC or PC-compatible 
with 64K RAM and PC-DOS 2.0 or 
later.* Qubie' drives boot directly 
from the hard disk. You can power 
up the PC and load the system 
directly, without using any floppy 
disks. No software patches or driv- 
ers to install 

Using the same amount of 

power as a floppy drive, the Qubie' 
hard disk uses less energy than 
other aftermarket drives. 



The drives come complete with 
Idir software. Idir's commands are 
in English, eliminating the need to 


type in DOS commands, and are all 
selected by using cursor control 
keys. Idir even explains commands 
with HELP screens that give you on- 
line advice when you need it. 

Qubie’ drives are made of spe- 
cial plated recording media They 
withstand the vibration and move- 
ment that has damaged hard disks 
in the past. In fact, Qubie' drives 
have been selected by several 
computer makers for use in their 
portable computers. 

Good service starts with answer- 
ing your questions before and after 
you buy. It continues with same or 
next day shipment of your order. 
Since we only sell a few selected 
products, we have the information 
and inventory to help you fast. 

We perform repairs in our own 
service department within 48 
hours, should you ever need service 
during the one year warranty 
period. 

Our price is the whole price. All 

prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $ 12. 

Corporations, dealers and insti- 
tutions, call for volume purchase 
price information. 

*Call for information. 
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No Risk Guarantee 

If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in- 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 




Order Today, Shipped Tomorrow! 

For fastest delivery, send cashiers check, 
money order, or order by aedit card. Per- 
sonal checks, allow 18 days to clear. 
California residents, add 6% sales tax. 

Hours: Mon.-Frt 8:00 a.m.-6:00 p.m . PST 
Sat. 9:00 a.m.-l:00 p.m. PST 

( 800 ) 821-4479 

Toll Free Outside California 


( 805 ) 987-9741 

Inside California 

QUBIE' 

4809Calle Alto 
Camarillo. CA 93010 




London (01) 223-4569 
Paris (01) 321-5316 
Sydney (02) 579-3322 


CQubis' 1964 

Igl 




from Microcomputer Accessories, Inc. 


YOUR IVGHT ARM. 



Our CRTAfcrminal Valet, at your 
service. It clears the table — extends 
or retracts monitors 15-1/2' hori- 
zontally and lifts from 5-1/4* to 7-1/4 " 
above phones and other desk top 
objects. Serves up your CRT or ter- 
minal on a 12" X 12," 360 revolving 
platform with a 50 pound capac- 
ity (and can hold our Tilt'n TUrn* 
which lets you move your CRT any 
which way you want). Clamps 
onto any surface up to 2-1/2" thick, 
with wall and bolting flange mount 
options. Handle doubles as a key- 
board holder. Cables are routed 
through the arm. Your right arm. 
See? It’s not so hard to find good 
help these days. 

Microcomputer 
RcceSijorteis, Inc. 

5721 Buckingham Parkway 
P.O. Box 3725 

Culver City, California 90231 

Telephone 213/641 1800 

N.V. Microcomputer Accessories Europe S.A. 

Rue de Florence 37 

1050 Bruxelles, Belgique 

Telephone 02/538.61.73 

These and other fine products are available 

at Sears Business Systems Centers. Computer- 

land, Businessland, IBM Product Centers and 

other computer/softwarc retail locations. 



Rolltop 100 Disk I ik- 


i 
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Now you can make a great impression for under 
a grancLThelbshiba P1340 3-in-One printer. 


Toshiba has been a pioneer in printer tech- 
nology and development. Where \A/e have led, 
others can only follow. Our P1340 printer is an 
impressive example-the first 3-in-One printer for 
less than $1,000 that provides high-speed, letter- 
quality copy, high-resolution graphics and an 
advanced 24-pin dot matrix print head. And at 
only $995, the Toshiba P1340 is priced well within 
your reach. 

Perfect impressions. Our unique high- 
density 24-pin dot matrix print head gives you 
sharp, clean results from any of the P1340's three 
resident typefaces. With its 8-mil print wire and 
overlapping dot pattern, you get letter-quality 
daisy wheel sharpness and definition-at dot 
matrix speed. 

Impressive speed. You won't have to 
give up speed for letter-quality results. 

Because the Toshiba P1340 gives you 
the best of both. At 54 cps, you get 
letter-quality copy at better than 
twice normal letter-quality speed. 

And even faster draft copy at 144 
cps. 


An impressive eye for detail The 

Toshiba P1340 doesn't just give you high 
speed, letter-quality type. At 180 x 180 dots per 
square inch, it also gives you high-resolution 
graphics that lead the industry. 

Impressive versatility. The P1340 is 
versatile enough to give you your choice of three 
different resident typefaces. With bold type, 
underscores, super- and subscripts. And 
a wide range of condensed printing, line and 
proportional spacing choices. 

And since it features Qume SPRINT 5~ 
emulation and choice of parallel or serial inter- 
face, the Toshiba P1340 O-in-One™ printer can 
work with an impressive number of word pro- 
cessing programs. And almost every micro- 
computer, including IBM PC® and Macintosh.™ 
Impressive price. The Toshiba 
P1340 printer. It's more than an impres- 
sive 3-in-One printer. At only $995, it's 
also a great buy. For more informa- 
tion call 1-800-457-7777 Operator 32. 

SPPiNTS'Sat'aaernarhOlOijmeCorD tBM PCs a trademark ofinternalcrol 
Busr«ss Macr>f« Mac^’Wsf'satiaoemarkoiAco'eConripuief me 



In Touch wtth Tomorrow 

TOSHIBA 

TOSHIBA AMERICA. INC. Inkymation Systems Drvisicxi 
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PCn^et from QreJiidTechnology 



^ The Most Advanced, Affordable Way to 
Transfornifour Personal Computers into a Fully 
Integrated, High-Speed Loc^ Area Network. 


5 ^ 




PRINTER SHARING 
• Non-dedicated printer 
server on any PC 


PCnetTALK 
• Send 
message/ 
memo 
to one or 
all PCs 






RAM DISK 
• Provides faster 
access than hard disk 
and diskette drive 

DISK CACHING 
• Improved speed in 
accessing data normally 
on the disk drive 




EACH DISK/FILE 

SERVER 

• Up to 16 public and 
private volumes 

• More than one 
private/public read- 
write volume for 
each PC 


DISKLESS 
CAPABILITY 
• With remote 
boot option. 
PC without 
diskette drive 
automatically 
downloads 
DOS Iromdisk 
server at 
power up 


PCnet is the lowest cost network for 
IBM* PCs. Take your choice. 

S495 per node when purchased as a 
stand-alone. 

$395 per node when purchased with 
BLOSSOM {384K RAM, Clock, IO| 
Orchid, the creator of PCnet, has made 
high-performance local area networking 
affordable to all PC users. Contact your 
local dealer or Orchid today to unlock the 


power of your IBM PC and find out more 
about our full line of products. 

PCnet — Stand-alone Network Board 
PCnetPlusRam — PCnet + 256K RAM 
PCnetBlossom — PCnet + 384 K RAM + 
Serial Port + Parallel Port + Clock Calendar 
Blossom — New Generation Multifunction 
Board 

PCturbo— The Ultimate IBM PC 
productivity enhancement board 


IBM PC is A regisierpd trademark ol International Business Machine Corporation. 

PCnet, PCnetPlusRam. PCnetBlossom, Blossom and PCturbo are all trademarks of Orchid Technology, 


ORCHID 

ORCHID TECHNOLOGY 
47790 Weslinghouse Drive 
Fremont, CA 94539 
(415) 490-8586 Telex: 709289 
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Albany Medical College 

chose OfficeWriter™ word processing " ^ 

software for good reason: It was the most 
effortless K word processing they tried. 

And they aren’t alone. Frito-Lay, Wisconsin Power & Light and many other com- 
panies across the country have discovered OfficeWriter’s Wang-like similarity 
to dedicated word processing. 

Software Digest evaluators gave it a four-star rating — their highest com- 
mendation in a comparison of 30 IBM PC word processing software systems 
appearing in the January 1984 issue of The Ratings Newsletter. 

Our 30-minute on-screen tutorial puts OfficeWriter at the top of its class for 
easy start-up. 

No other system is easier to use. 

Our new OfficeSpeller feature integrates the Proximity/Merriam- Webster 
electronic dictionary with our newest release for goof-proof text every time. 

And a complete set of editing features get high marks for speed, produc- 
tivity, versatility and performance. 

So when you’re faced with the problem of which word processing software 
to choose, take the painless route. 

Ask us about our free 30-day trial. (Return the coupon or call 1-800-228- 
0747. In Wisconsin call 1-608-274-5047.) It could mark the end of your 
word processing software selection headaches once and for all. 

IBM ic a trademark of International Business Machines Corp. Wang is a trademark of Wang Laboratories Inc. 




-a./ 


FREE 

30-DAY 

TRIAL 

Please send me more infor- 
mation about a free 30-day 
trial of OfficeWriter! 

Name/Title 

Company Name 

Address 

— 

Slate Zip 

Telephone # 


Return coupon to: 

OFFICE SOLUTIONS INC. 

5708 Odana Road, Dept. PCM8214 
Madison, W1 53719 
Or telephone: 1-800-228-0747 
(1-608-274-5047 in Wisconsin) 
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INTRODUCING AST GRAPHPAK. 
THE POWER TO BUILD ON 


FRAMEWORK AND 
ORCHESTRATE SYMPHmY." 



AST delivers the povrerlul integrated hard- 
ware you need to unlock the full capabili- 
ties ot your integrated software Including 
Framework,Symphony Lotus 1-2-3.'' Multlplon® 
and more 

GraphPak is a complete, convenient solution- 
two plug-in boards lor the IBM’ PC. XT and 
their compatibles And it's packed with ad- 
vanced features Expanding memory to 
640KB. GraphPak gives you the space to 
operate state-ol-the-art programs, handle 
more data, and create larger spreadsheets 
And it lets you take full advantage of the 
sophisticated graphics capabilities of your 
software bringing high-resolutioa bit mapped 
displays to your monochrome screen. 
IBM-compatible serial and parallel ports 
mean you can easily add a letter-cfualitY 
printer and a modem to connect with 
services such as Dow Jones' EasyUnltf and 
CompuServe' Further, our built-in clock- 
calendar provides automatic date stamping. 
Productivity-boosting SuperPak’’ utilities give 
you SuperDrive which responds fifty times 
taster than a disk drive and SuperSpool which 
lets you input and print at the same time 
All this is yours in an easy-to-buy easy-to- 
install. easy-to-use package that costs less 
than individual components 
Find out about ASTs total solutions See your 
dealer for facts on GraphPak and our com- 
plete family of multifunction boards and 
communications LAN. graphics and modem 
products Ot call our Customer Information 
Center (714) 863-1333 Ext 5249 lor your nearest 
dealer AST Research 



R€S€flRCH INC. 


IBM PC and XT tiad«maiks ot Infernotional Boantss Machin«s CorpotaliOR 
Svmphor.y Lotus and 1 2 3 itademoiks ot Lotus Dovetopmoni Corpwatton 
Ftamewotlc rradomark ot AshtonTate Multiplan trademaik of Micioiofi 
Dow Jones trodemark ot Dow Jones & Co Inc EosyUnk copyiight tAtostern 
Union CompuServe is on H&R Block Company Gtapnfkik ond SupeiPqk 
trademarks ^ AST Research Inc 
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Berodous 

FORTRAN. 


Microsoft® FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built-in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS- DOS 
micro. 

Based on the 77 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types— including complex num- 
bers and IEEE single and double- 
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), separate module 

MICROSOFT. 

The High Feribimance Software anCl OVetlayS, 

allow you to create very large 
programs— up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 

How do programmers feel 
about Microsoft FORTRAN? 

“The first FORTRAN compiler 


that takes advantage of the full 
addressing capability of the 8088 
and the power of the 8087!’ 

—Jack Wilschke, Sojtalk 

“We decided to use the 
Microsoft FORTRAN Compiler 
for its INTEGER* 4 capability 
and the flexibility of its 8087 
implementation!’ 

—Charlie Huizena & 

Chip Bamaky, PC World 

Call 800-426-9400 to order 

the ferocious FORTRAN. 

$350* 

In Washington State, call 206- 
828-8088. Ask for operator C6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft FORTRAN 
in action. 



*Pnce exclusive of handling and Washington State sales tax 
Microsoft IS a registered trademark and MS is a trademark of Microsoft Corporati.<n 


MULTI-USER REQUEST: 

THE DBMS THAT MAKES GREAT MINDS THINK ALIKE . 



Repnirts will he more accurate. 

Strategies will be more cohesive. 

And you’ll finally realize the full 
potential of your executive PCs. 
Proven, guaranteed performance. 
reQuest has been proven in 
hundreds of major government and 
business applications. 

It works with a wide variety of 
hardware, including IBM PC* and 
PC compatibles, Burroughs, A. B. 
Dick, NCR, Hewlett-Packard, and 
many others. 

It has the capacity to download 
information from your mainframe, 
process it, and .send it back. And the 
versatility to serve as the foundation 
tor dozens of popular programs, in- 
cluding LOTUS 1 -2-3," Multiplan? 
and WordStar.* 


Now there's multi-user software to 
go with your multi-u.ser hardware — 
including the new IBM PC/AT? 

Now there’s reQuest. 

reQuest is the database manage- 
ment system that can support just 
one PC, or an entire Ltx:al Area 
Network. 

It gives your top managers the 
individual computing power to build 
high-performance applications. Plus 
the networking power to .share their 
thoughts with your company’s (ilher 
grear minds. 

No executive is an island. 

Think of the possibilities: 

Wlien everyone .shares the same 
database, decision-making becomes 
more consistent, company-wide. 

Sales can keep in touch with 
Prcxluction. 

Property can compare notes 
with Finance. 


Yet, its menu-driven format is so 
easy that even the most computer- 
shy managers can quickly build and 
operate their own applications. And 
reQuest is backed by full money- 
back satisfaction guarantee. 

Request reQuest, ttxlay. 

For the hill story and our introduc- 
torv diskette, call toll-free: 

1-800-321 -DBMS. 

Call or write now, and see how 
much more your company can do 
when you connect with reQuest. 


Tr^imuri Aclun’wlcdj.'itmti'* 

IKM. IK.'. jnJPlkAT nal PtMiirv.M*- li-'«rsl aiqs . 

.A R. IVk A B. l\kG«njMny. RuftiKcR'- 
um. Mcwlcfi-P*kjfJ IWIrti r#ck4fd( .. . Nl» . 

LittnanJ I -2*1 . Muliipkin MkiohiH 

'X’otiiSur MknifnAkiq' >' >• "'Airnuik o< >Yvrm 

inutH <n ( a iqx ca t h m 
IMM SvKcm Auti«n.UH<n S<twjfc, liu 


reQuest' 

POWER TO SHARE 

System Automation Softw-arc, Inc. 
8555 Sixteenth Street 
Silver Spring, MD 20910 


Raging Q 


Concise structure and fast exe- 
cution make C the ideal language 
for applications and system-level 
programming. 

And compared with other MS- 
DOS C compilers, Microsoft® C 
consistendy produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 
most UNIX™ compatible functions. 

Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address- 
ing requirements of your software. 
Programs can be designed to make 

MICROSOFT, effective of 

The High Peifermance Software ttie available 

memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 

How do programmers feel 
about Microsoft C? 

“In the top category for its quick 
compile and execution time, small 
incremental code, best documen- 
tation, and consistent reliability!’* ** 
—Ralph Phraner, BYTE Magazine 

“Best for software development!’ 
—Bill Hunt, PC Tech Journal 

“Produces good, tight-running 
programs!’ 

—Peter Norton, Softalk 

Call 800426-9400 to order 
die raging C. $500? 

In Washington State, call 206- 
828-8088. Ask for operator B6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 


*PrKe excliBive of handlmt{ and Washington State sales tax 
MKrouft IS a regutercd trademark and MS is a trademark of Microsoft 
UNIX b a trademark of Bell Laboratories 

••Reprinted with permission. BYTE Magotme. August '85 
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Our modem 

beats Hayes for accuracy. 



And we can prove it. 


We put our 1200 bps modem to the critical test. 
We stacked it up against Hayes, one of the 
"smart" modems. The results were conclusive: 
when line quality was good, our modem was 
one and one half times more accurate. When 
line quality was bad, our modem was up to ten 
times better. And when line quality was really 
bad, their error rate shot up to as much as 100 
times ours! 

Then we went inside and did a component 
count. The final score: Hayes 252, us 155. This 
can be viewed two ways: Either Hayes has a 
60% better chance of developing part failure or 
our modem has a 60% better chance of deliver- 
ing higher reliability. 

The General DataComm intelligent modem is 
the newest product of a company that has been 
designing data communication systems for 1 5 
years. Our customer list is a "Who's Who" of 


business. Now we re applying the technology 
that won the respect of Bell operating companies 
and other telephone companies in the U.S. and 
Canada, major banks, brokerage firms, and 
many of the Fortune “500" to the personal com- 
puter market. With a line of 300 and 1 200 bps 
modems and communications software. 

The General DataComm modem. We put it to 
the critical test. Now it’s ready for the ultimate 
test. Yours. To find the dealer nearest you, con- 
tact the Personal Computer Products Dept., 

(203) 574-1 118. General DataComm. 

Mlddlebury CT 06762-1299. 


general dacaCamm 


The best connections in the business. 
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Intel Hits With New Chip 

The network ante’s lowered with the 82588 chip, and things may never be the same again. 


BY BILL MACHRONE 


NEW YORK— Jusi when you 
thought it was safe to get into 
networking in a big way. Intel 
has announced a revolutionary 
new integrated circuit that 
threatens to kncKk the bottom 
out of the market. 

Chip builder to the world, In- 
tel has key circuits on nearly 
everyone’s network cards al- 
ready. But resting on its laurels 
is not the way that a big semi- 
conductor manufacturer gets 
ahead in this business. Stamp- 
ing out silicon everyone wants 
at a fraction of the going price 
is. 

Intel’s current pride and joy. 
the 82586 chip, resides on such 
prestigious network cards as 
those from IBM and Ungcr- 
mann-Bass. But these products 
cost upwards of $700 per con- 
nection. too much for anything 
but applications that really de- 
mand networking. Intel’s new 
chip, the 82588, provides only a 
fifth of the 82586's maximum 
performance, but at $250 or less 
per connection. And for most 
<^ficc applications, low price is 
far more important than blazing 
speed. 

The 82588’s favorite brand of 
networking is CSMA/CD (car- 
rier sense multiple acccss/colli- 
sion detection) on twisted-pair 
wiring. It is equally capable of 
broadband networking, as with 
IBM’s PC Network, but you 
must add the (high) cost of an 
RF modem. Twisted pair is the 


darling of office automation 
planners because buildings arc 
already full of it — the phone 
system wiring. Jamming data 
across the copper at 2 megabits 
per second feels just like heaven. 

Low Priced Chip 

The chip itself is initially 
priced at just $45. with prices 
scheduled to fall into the $20 
range within the next 2 to 3 
years. Costing one third less 
than comparable Ethernet 
chips, the 82588 will likely be 


ANALYSIS 


BY CRAIG STINSON 


SAN FRANCISCO— The 

“invites” to the press and the 
banners adorning the hall pro- 
claimed. “The Rumor Is 
True....” referring to the fact 
that MicroPro International has 
indeed been devoting much of 
its human and financial re- 
sources over the last year and a 
half to the development of a suc- 


thc chip of choice for all but the 
highcst-performancc network 
applications. It is remarkably 
self-contained, requiring only a 
bus interface, clock, and line 
drivers for a complete PC inter- 
face card. These chips take up 
less than 12 square inches of 
board space, so manufacturers 
of compatibles may be sorely 
tempted to include networking 
right on the motherboard. 

Third-party manufacturers 
will likely include networking 
on multifunction cards, as Or- 


cessor to WordStar. That prod- 
uct. dubbed WordStar 2000. 
emerged from semiseerecy at a 
press conference here on Oc- 
tober 31. 

But the message that Micro- 
Pro executives underscored at 
the press conference again and 
again was this: “We’ve heard 
your complaints, and we’ve 


chid’s Blossom docs. Intel cer- 
tainly won’t mind supplying 
chips to the fray. As Intel prod- 
uct marketer Bob DahIbeig 
wryly explains. “We’re in the 
business of making bullets.” 

Mark Sticglitz. director of 
LAN marketing for AST, agrees 
this is an opportunity to put net- 
working on motherboards or 
multifunction cards. “The ad- 
vent of low-cost networking and 
simultaneous standardization 
through DOS 3.1 enables users 

iconHnued on nextpagfi 


paid attention to them.” 

Almost since its birth 4 years 
ago. MicroPro has had a 
seemingly unshakable reputa- 
tion for three things: arrogant 
indifference to user feedback 
(MicroPro’s classic reply to 
questions about WordStar was, 
“Call your dealer"); possession 
of one of the more difficult-to- 
use word processors on the mar- 
ket; and possession of the most 
powerful word processor avail- 
able. 

And. while the press con- 
ference’s nominal purpose was 
to unveil the new WordStar, the 
event also gave the company an 
opportunity to declare a divorce 
from certain aspects of its past. 

Not only have MicroPro rep- 
resentatives been staying on the 
(continued on page 35) 


WordStar 2000: 
MicroPro Odyssey 

The more WordStar changes, the more 
MicroPro hopes it stays Number One. 
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New Chip (continuedt 
to separate networking into two 
decisions: whether to network at 
all, and what kind of hardware 
to use. Today those factors arc 
inseparable.” 

V^ile AST doesn’t yet have a 
commitment to the 588, it has 
developed a custom gate array 
for its PCnet 11 board that re- 
duces space and cost. However. 
AST officials readily acknowl- 
edge that this new Intel chip will 
take up even less space and pro- 
vide an even higher level of inte- 
gration. 

Computing's Future 

Why is a product-oriented 
magazine such as PC telling you 
about chips at all? It is far easier 
to read chips than tea leaves or 
goat entrails to determine the 
future of the computer business. 
A new chip typically begins to 
appear in products anywhere 
from 6 to 18 months after its 
introduction. Groups of chips 
work together synergistically to 
make a computing whole that is 
greater than the sum of its parts. 

Playing what-if with unre- 
leased or sample semiconduc- 
tors is a favorite pastime of 
industry analysts. And right- 
fully so. because the time spent 
is usually productive and the 
predictions arc reasonably ac- 
curate. This particular inte- 
grated circuit may well be the 
critical ingredient that busts net- 
working wide open. After all, it 
promises performance on par 
with existing products at a frac- 
tion of the cost. And, speaking 
of synergy, the recent introduc- 
tion of DOS 3.1 gives the indus- 
try a long-awaited standard for 
network-based application pro- 
grams. The combination, 
spiced with a higher awareness 
of office automation, will bring 
hungry users to the networking 
table at last. 

Passing the Chips 

The other great promise of 
networking, the sharing of ex- 
pensive resources, has proven 
to be resoundingly hollow, done 
in by the industry's implacable 
cost-performance curves. Why 
share somebody else’s crummy 
XT when you can add a local 10 
megabytes of your very own for 
only a little more than the cost of 
9 network cards? Top-of-thc- 


line printers arc still arguable, 
since they cost as much as mo.st 
personal computers. But do you 
really believe that you can suc- 


LX)S ANGELES — An “umbil- 
ical cord to the nervous system 
of the computer industry.” That 
is how Glen Taylor, president of 
Discovery Computer Network 
and creator of the Financial 
News Network (FNN), de- 
scribes Discovery, his new com- 
puter cable television channel. 

Scheduled to go on the air 
February 10. Discovery will 
provide cable television sub- 
scribers with a channel that is 
devoted entirely to computers 
and the computer industry. Four 
hours of original programming 
will be rcbroadcast six limes 
daily, 7 days a week, and will 
encompass reviews of hardware 
and software programs that 
range from games to business 
applications, interviews with 
people involved in the industry, 
news, and stock market up- 
dates. 

In addition, the Discovery 
channel will transmit digital in- 
formation on the same cable 
channel via Data Link, an op- 
tional database service. Data 
Link subscribers could then re- 
ceive software and other infor- 
mation directly into their com- 
puters by using a special Dis- 
covery decoder/ modem device. 

At start-up, Taylor says Data 
Link will provide public domain 


cessfully print propeiiy aligned 
business letters on a printer you 
can’t even see? With the im- 
provement of low-end printers. 


software. Later, he anticipates 
transmitting demo software pro- 
vided by commercial devel- 
opers to allow potential users to 
try products before purchasing 
them. The decoder uses tech- 
nology that gives the subscriber 
a specific code number, which is 
similar to a mailbox address. 
For an additional fee. Data Link 
users can then send electronic 
mail to other Data Link users on 
the network. The decoder will 
cost $200, and the service will 
run $20 per month. 

Free TV 

Discovery is offering the Net- 
work free of charge to multi- 
system operators (MSOs). the 
large cable television operators 
who generally oversee the 
smaller local, community oper- 
ations. Therefore, its revenues 
will be entirely dependent on 
advertising. Data Link sub- 
scriptions. and decoder sales. 

“According to Rjture Com- 
puting. 50 percent of all cable 
TV subscrikxjrs also have a com- 
puter.” says Taylor. “We antici- 
pate placing our decixler in 10 
percent of the 50.000 cable 
homes. That’s $1 million a 
month from Data Link alone.” 
With $15 million to $20 million 
in anticipated start-up costs. 


printer sharing won't even be an 
issue a year from now. 

What’s left? The same thing 
that caused the world to com- 
puterize right from the start: in- 
formation management. Elec- 
tronic mail, shared databases, 
expert systems, and calendar- 
ing/messaging will become 
common in advanced offices ev- 
erywhere. These processes are 
vital to increasing office pro- 
ductivity and networking is 
vital to implementing them. 
Chips such as Intel's 82588 are 
vital to low-cost networking. ■ 


Taylor estimates Discovery will 
be reporting $1 billion In reve- 
nues by 1990. 

The track record for cable- 
oriented database services is 
discouraging, as underscored 
by the fall of the experimental, 
interactive Qubc system and, 
more recently, the Nabu ser- 
vice. a cable service that al- 
lowed users to download soft- 
ware to their computers. But. 
telecommunications consultant 
Richard Loftus. who is presi- 
dent of Trident Communica- 
tions Group and former presi- 
dent of Scripps-Howard Cable 
Television Division, is more op- 
timistic. “No one questions the 
ability of cable TV to provide 
data-based systems, and it is 
seen as an extraordinary oppor- 
tunity. It's a question of what 
docs the market want, what is it 
willing to pay. and what is the 
method of getting it to the mar- 
ketplace.” 

Video Market 

As for Discovery’s proposed 
Data Link products, such as 
public domain software and 
demo software, Loftus .says, 
“There is a marketplace for soft- 
ware — games, business, and 
other types.” 

Approximately 5 million 
homes have already been signed 
up through the MSOs. and 
Taylor anticipates a total of 10 
million by the end of 1985. 

According to Loftus, com- 
panies will eventually come up 
with the formula to produce a 
successful database cable ser- 
vice. However, whether the Dis- 
covery Network is going to be 
one of those enterprises remains 
to be seen. ■ 


Computer Channel Aims 
To Become TV Guide 

Television programming gets a new meaning 
as Discovery tries to be an the MTV for PCs. 

BY TONY POMPILI 
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WordStar 2000 (continued) 
line recently when called about 
WordStar, they've actually been 
looking for feedback. Accord- 
ing to WordStar 2000 product 
manager Leigh Marrincr. the 
company conducted extensive 
interviews with word prtKessor 
users at all levels of the corpo- 
rate totem pole and incorpo- 
rated what was learned into the 
new product. 

Change of Attitude 

As for WordStar's hard-to- 
learn. hard-to-use reputation. 
MicroF^o spokespeople did not 
say they agreed with that 
charge; what they did say. 
though, sounded a lot more like 
nolo contendere than "not 
guilty." 

"We've smarted under and 
resented the criticism.” ad- 
mitted H. Glen Haney, the com- 
pany’s president and chief ex- 
ecutive officer. "But we did 
listen.” 

New and Improved 

And MicroPro did take a 
number of steps to protect it.s 
new baby from similar brick- 
bats: ft added more menus 
(eliminating inline dot com- 
mands). It also simplified and 
streamlined the mnemonic 
command system, so that 
most — though not all — of the 
control-code commands actu- 
ally bear some intuitive rela- 
tionship to the functions they 
invoke. 

MicroPro also provided func- 
tion-key alternatives to control- 
code interfaces: added a con- 
text-sensitive help facility; in- 
cluded a screen where bold 
looks bold and underlined looks 
underlined (no more 'Bs and 
'Ss. thank you); and assigned 
the writing of documentation, 
menus, help screens, and 
prompts to writers instead of 
software developers. According 
to Haney, "'nte developing 
technicians had nothing to do 
with the user interface.” 

Keeping Up Strength 

With regard to WordStar's 
reputation as the most powerful 
word processing program in the 
field. MicroPro signaled its in- 
tention to bolster an image it 
admitted was starting to fade. 
"We want to crowd out all the 



H. ClenHaney. Micro Pro’s president and CFO. 


guys at the low end. ..and block 
out everybody at the high end.” 
Haney declared. 

Haney names four factors 
contributing to a partial eclipse 
of WordStar's lustre over the 
last year: a couple of recent 
hardware announcements (the 
Macintosh and the AT); the 
noise level in the marketplace 
created by Framework and Sym- 
phony, competition from new 
(unspecified) low-end word 
processors; and the general per- 
ception that WordStar was out- 
dated. 

Possibly in anticipation of 
Apple's "computer for the rest 
of us" (whose success was very 


much an unpredictable quantity 
at the time WordStar 2000 de- 
velopment began) and certainly 
in preparation for the coming 
UNIX marketplace. MicroPro 
wrote its new product in C. 

At the moment. WordStar 
2000 is available only for MS- 
DOS machines, but that should 
change in 1985. MicroPro also 
plans to produce versions of 
WordStar 2000 translated into 
various European languages 
and into the Kanji character set 
for the Japanese market. 

MicroPro clearly believes 
that Framework's and Sym- 
phony's ambitious integration 
imposes unacceptable limita- 


Generic Electronic Mail 

TVavcIers aren't likely to go to California's Silicon Valley to gaze 
at the scenery. Santa Clara county offers far more venture- 
capital opportunities than photo opportunities. 

When you’re in Silicon Valley, don't expect to find any local 
scenic postcards. So what can you write on to send a quick 
message back home? Do what our Mike O'Cone did while out 
west for PC Magazine's local area network project — he sent a 
Silicon Valley Generic Postcard. 

On the card's flip side, you can check off any of 14 messages, 
which fit that region's standard activities and sentiments. You 
can say "I'm in the chips.” or "I got interfaced.” or even "The 
picture I wanted to send was confiscated by the F. B . I . investigat- 
ing team.” 

If you think these generic postcards would fulfill many of your 
social and digital obligations, you can order a pack of 50 cards 
for $5.00 from Smith Novelty Co.. 460 Ninth St.. San Fran- 
cisco. CA 94103. (415) 861-4900. —James Langdell 


tions on the power of their word 
processing modules, and that 
those modules are too hard to 
use. "We're glad to hand off the 
epithet of *hard-to-use’ to some- 
one else.” allowed Haney. 

Vm Elasy 

The motto across the bottom 
(rf the WordStar 2000 box reads 
" Easy word processing you'll 
never outgrow.” Just how Mi- 
croPro intends to keep both ends 
of that promise emerged as one 
of the press conference’s more 
interesting subthemes. 

While MicroPro executives 
never explicitly named their 
competitor up north, it was 
clear they had spent time eval- 
uating Microsoft Word and pon- 
dering its design philosophy. 
Some of the techniques pi- 
oneered by Word found their 
way into WordStar 2000 — and 
some did not . 

WordStar 2000 for example, 
does windows (up to three at a 
time). But it does them without 
borders (WordStar 2000's win- 
dows are positioned over and 
under one another and are sepa- 
rated only by margin-and-tab 
rulers). WordStar 2000 uses 
style sheets for print-formatting 
purposes, following the lead es- 
tablished by Word. 

But WordStar 2000 docs not 
employ a mouse, putting its 
trust in keyboard-intensive — as 
opposed to mouse — interfaces. 
WordStar 2000's salient design 
feature is its retention of the 
command-language style of its 
predecessor. Sure, you can cur- 
sor-point to all sorts of things in 
WordStar 2000. and you can use 
function keys as alternatives to 
control characters. But the 
mnemonic interface is still there 
for the benefit of typists who 
like to leave their hands in one 
place (and also for the million or 
more users already comfortable 
and familiar with the original 
WordStar). 

Product manager Marriner 
said that, based on its interviews 
and other research. MicroPro 
concluded that a well-designed 
mnemonic command system is 
still the most effective form of 
word processing user interface. 
MicroPro’s continuing commit- 
ment to that design philosophy 
positions its considerable bulk 
squarely against the tide. ■ 
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PC brandy’s CRAFTSMAtf 
TOOLS FOR C PROFESSIONALS 


LIBRARIES: Hundreds (^FunctioDsSor Fast ProgiaamUng 


C IS a bare-bones language. It does 
not have built-in (machine depend- 
ent) functions for printing or Qoatmg 
point math or stnng manipulation. That's 
why it's so portable 'Hiat's also why b- 
branes of pre-wntten functions are such 
big sellers: bullet-proof routines your ap- 
pbcatton can effortlessly call to get the 
)obdone.. 

GREENLEAF 

FUNCTIONS 

More than 200 functions m C and/or 
assembler source, and a 200 page 
manual with examples and demos. 

32 C)OS extensions: ffle and directory 
manipulation for E>OS 1.1 and 2.0. 

23 Screen Functions: Select mode 
page, monochrome or color, palette; cur- 
sor shape positioning: clearing and 
scrolling; character reading and writing 
with att^ute and color control: pixel get 
and put; read light pen. 

GO Stnng Functions: Mampulauon of 
strings mcludmg center and justify: 
efbcient list operations which add. 
delete and sort pointers to strings for top 
^>eed. 

50 Graphics Functions: Primibves to 
access all graphics; typeface format- 
ting. and forms control for IBM Graphics 
Pnnter. 

Plus keyboard status and function key 
assignment, time and date algorithms 
. we could go on! 

Product Code: S0770 • Our Pnce: 
ListPnce: tl75.00 *140.00 


GREENLEAF 

COMMUNICATIONS 

Want your appbcation to communicate 
with other users or remote date bases? 
Now you can build asynchronous 
communications right into your C 
programs! 

Owr 60 functions set up an mtenupt 
driven scheme with separate transmit 
and receive ring buffers (characters are 
simultaneoualy loaded at one end and 
transmitted from the other, or vice versa) 
for an arbitrary number of ports. Inter- 
rupt control means you can download a 
record, then halt the incoming stream to 
file it, diisplay it, let the user tamper with 
it. send it back up bne. It all happens 
vrithin the context of >our program, using 
your user commands, and does away 
with the sidestep to the separate com- 
munications software (and its semantics) 
you had to use unol now. 

The Greenleaf Comm Library sup- 
ports ASCII or binary, any parity, any 
word length, 8250 UAFIh, all four Lathee 
C memory models, Hayes 300, 1200, 
1200B and other modems. 

Its 80-page manual has examples of 
each function, discusses asynchronous 
commumcations. and both the library 
and demo programs come with source (a 
mix of C and assembler)! 

Product Code: S0750 * Our Price: 
ListPnce: $160.00 *130.00 


LATTICE C-FOOD 
SMORGASBORD 


Decimal Arithmetic; Trigonometne 
logarithmic funchons, powers, conver- 
sion to strings, BCD operahons for 
numbers up to 16 significant digits. 

Level 0 I/O Functions; Direct opera- 
tions for screen, keyboard, printer, and 
asynch port with no dependence on 
higher level I/O will minimize memory 
usage and maximize speed. 

IBM PC BIOS Interface Access: Gets 
basic I/O services in ROM BIOS not 
available horn the operating system to 
get and set video m^e, cursor posiuon, 
color and smeen attributes, keyboard 
shift, scrolling, pnnter channel, port 
status. 

Tamunal Independence Package lets 
you move programs to computers with 
other types of terminals. 

Product Code: S0200 • Our Price: 

Lost Pnce: $160.00 *115.00 

Quite a treasure So cost effechve that 
after using only a couple of functions 
you'll be saving a bundle compared to 
writing your own. (It'S true; how much do 
you cost per day?). So why not go for the 
whole bundle! 


HALO 

A Speetaeular Graphics Extension to Lattice C 


H 


alot^ will astound you. It provides 
a complete library of graphic func- 


PMATE 

ne Progzammerii 
WordPxoceasor 

P mate^ was designed for program- 
mers. We ll wager that you cannot 
hnd a programmer who has discovered 
Pmate and moved on to somethuig else 
Pmate is a full screen editor with ten 
auxibary buffers for squinebng away 
pieces of text until needed. It uses single 
key commands to move the cursor, or 
text, or insert or delete, or rescue several 
thousand characters of deleted text. 

It has a format mode for tab setting or 
wraparound and shapmg when it's time 
to write documentation. Pmate lets you 
assign chains of commands or strings of 
text to smgle keys: a keystroke could set 
up the entue shell of a new C functxm, 
for example. 

Pmate has variables, if-then state- 
ments. loops. It calculates, and converts 
decimal to hex to bmary and back. You 
can wnte compact programs (called 
"macros") to delete comments, for exam- 
ple, or ch^k syntax, or process long se- 
quences of commands. Macros can al- 
phabetize lists, do row and column math, 
perform a senes of operations on mulb- 
pie hies, even summon other macros. 

Put another way. Pmate is a text editor 
wnh Its own built-m interprebve lan- 
guage A language you can use to com- 
^etely customize this text editor to youi 
fancy. I^ssibly the most artful, ingenious 
program you have ever seen. 

Product (^e: SOGOO • Our Pnce; 
ListPnce: $226.00 *175.00 


bons which can be linked with your Lat- 
tice programs to create full-color charts, 
graphs, simulations, even animation. 

Over 1(X> commands are at your dis- 
posal. including plot, bne, arc, box. cir- 
cle plus single commands to produce 
bar graphs and pie charts. Pattem-hll 
and dithering commands give your 
graphics impressive texture and color 
mixes, rubber-banding draws shapes for 
interacbve users, area moves produce 
animation, hll and flood commands paint 
areas. The newest version allows you to 
defme your own world coordinate 
scheme, divide the screen mto "view- 
ports" (windows), and scale graphic hg- 
ures automatically. 

It's a long list of capabibties which 
mate for an extraordinarily powerful 
product. In fact. Halo is so good that man- 
ufacturers of graphics boards and sys- 
tems are adopting it as a standard graph- 
ics language So it can bridge your appb- 
cation to other systems CAD-CAM 
developers, especially, have embraced 
Its device-mdependent approach for 
maximal portabibty. Halo offers a daz- 
zbng demonstration that function library 
architecture will tremendously enhance 
your firepower. 

You’ll need an IBM monochrome or 
color graphics board for our standard 
version, but other versions now support 
ten boards and their equivalents. Halo is 
sold in a one board, one language con- 
figuration (special pricing for muluples), 
but each version now comes with a multi- 
tude of I/O drivers for mice and printers. 

Tip: Ask us to throw m Dr. Halo for an 
extra $95. It's a "paint” program written 
with Halo, far surpasses other pretend- 
ers. and will open up realms of creabvtty. 
Bnlbant beyond bebef. 

Product Code: S0300 Our Price: 
List Pnce: $200.00 *125.00 


BASIC_C 

Dm Tom Knowledge 
■ ofB^^SICtoLe^unC 

I f you're getting the message that 
switching from BASIC to C would be 
prudent, you're about to discover that it's 
back to basics of a different sort. BASIC 
is fat with hidden functions that stnpped 
down C just doesn't have 
Gone are all those handy string mamp- 
ulators bte LEFTS. MIDS, STRINGS, etc 
(although our bbrary offerings add them 
back). In C. when you reach for even sim- 
ple invocations bte INPUT or PRINT 
AS.X% — well, sorry to disappomt, but 
underlying such ei^ressions in BASIC 
are bulgmg macros which C cannot have 
if It is to keep its slim profile 
But now comes BAS1C_C and all your 
old favorites axe back. Someone has 
written the full set of C funebonato munic 
BASIC's vocabulary, from ABS to WRITE. 
Over 80 routines to open and close files, 
"field" file buffers, convert their contents 
from and to strings (the CV? and MK’ 
senes), peek and poke print usmg. clear 
screen. "instr".onenorgoto. . th^'re 
all there. Some have reworked names 
and syntax to suit C but all are written as 
one-to-one functional equivalents to the 
familiar features of BASIC And they are 
documented one to a page m alphabeti- 
cal sequence bte the Miaosoft manual 
for added familiarity. 

So with BASIC_C when you're think- 
ing INPUT, go ahead. Use it. Or LPRINT 
or LOCATE or INKEY. But without 
BASIC_C you will find that every bne of 
code plunges you back m the C texts to 
figure out how to write it. Someday you'll 
want to. but for now. BASIC_C will start 
you programming quickly at the state- 
ment level so that you can concentrate on 
C's larger concepts. 

There's a bonus: an unusually well- 
wntten manual with a first rate chapter 
comparing how BASIC and C go about 
their tasks. Without qi^suon, BASIC_C 
wiU ease your transition to C 

Product Code; S0350 • Our Pnce: 
ListPnce: $116.00 *145.00 


LATnCE WINDOW 

All Tom Appl i c ati ons 
CouMHave Windows! 

W indows are no gimmick. Ask any 
user of a windowed product. 

But how do you add this technique to 

S ur applications without disappearing 
r several months of R&D? 

With Lattice Window.'*'* that's how. 

One of those rare programming tools 
wiuch mil change the way you think of 
program design. Here's how: 

Lattice Window takes over ail screen 
management. It is an extensive set of 
ob)ect code functions which you merely 
call from your C program. 

Thuik of a window as a screen of Qex- 
ible size You can tell Lattice Wmdow to 
open and close many such virtual 
screens. Up to 255 at a tune, each from 
1x1 to 255x255 bytes. Then tell "Win- 
dow" to display any portion of these vir- 
tual screens on the physical screen — as 
many as fit. 1^11 "Wmdow” to place them 
wherever you want, overlappmg and 
overlaying at will. 

Windows no longer needed may be 
cIosckI. Any back^ound area overlaid 
earber (which could be comers of 
several windows) will pop back to the 
screen. Think for a moment what a pro- 
gramming job that technique represents. 

lb your program, the entered window 
is the entire screen — all row and column 
references are relabve to the wmdow no 
matter its absolute position in the screen. 
All scrolling occurs only withm the active 
wmdow. The cursor will not leave its 
boundaries until your program says to 
Any screen wmdow may be entered for 
d^lay, data entry, whatever. Any virtual 
SCTeen — display^ or not — may be 
read from or written to by your program. 

• You can move a wmdow on the screen. 

• You can grow it to dismay more of the 
underlying virtual screen. Or shrink it to 
show less- 

• You can control saeen attributes 
(color, blinking, inverse video, etc) of 
any wmdow. 

• You can direct output to either the 
monochrome or color board. 

It's a formidable product which will 
add incomparable flair to your next 
at^bcabon! 

Product Code: S0800* Our Price: 

La Pnce $296.00 *235.00 


FAST-C 

This Editor Finds 
Compile Errors 

H ere’s how to sjoeed up the glacial 
crawl of editing your program file 
runnmg the compiler, notmg errors, 
countmg bnes to find them, reloading the 
editor, and around agam: 

Re-direct Lattice C's error messages to 
FAST-C (via pipe or file). FAST-C puts 
enors and program together on the 
screen and gets you out of the Ime 
countmg profession. It shows each error 
message m turn, highbghts the program 
line which caused it, and displays the ten 
lines above it. FAST-C is an editor, so you 
can fix the error on the spot, then move 
on to the next, or access your entue 
program, add new code, etc 
You also get a library of handy debug- 
ging funcuons which display values, let 
you modify them, show contents begin- 
mng at a specified address in both hex 
and characters, and signal whereabouts 
in the program. And a multi-file scanner 
which can find or search and replace, 
usmg wildcards, up to ICX) files at one go 

Product Code; S0250* Our Price; 
Last Price. $129.95 *105.00 


UNBEATABLE PRICES, 
TOP QUALITY, OUR DIME 


BTRIEVE 

Ib a Pro Like You StiO Doing the nUttg? 


LflTTICEC 

The Preeminent 16-bit C Compiler 


I f your programnung still gets any- 
where near the files, here's our guar- 
antee: Nothing will increase your 
productivity faster than handing the 
filing )ob to a sophisticated file manager. 

Btrieve’'^ is the best we have seen. It 
takes complete charge of all file index- 
ing. reading, writing, insertion and dele- 
tion. It builds 22 commands right mto the 
language you use in the form of fiinctions 
you call to tell Btrieve what to da The 
commands create, open, and close files: 
delete and insert records, recaptunng 
vacated space; find records which ex- 
actly or most nearly match keys: walk 
files by ascending or descendmg key. 

Btrieve's foundation is a balanced -tree 
mdexing scheme conceded to be the 
fastest search technique devised (it will 
find any key in a million-plus item index 
in four or less accesses). 

Btrieve comes with interfaces to C 


PANEL 

You’ve Hand-Coded Your 
Last Data Entry Screen 


D esigning custom screens is inmcate. 

time-consuming, and costly. It can 
make you the loser m competitive bid- 
ding. It can add weeks, even months to 
brmgmg your product to market 
But not when you use Panel"*^. Put 
Panel to work and you hire a superpro- 
grammer for the miiumum wage Telling 
Panel your screen design is like using a 
word processor. You can add, move, 
copy, delete and resh^ fields with 
smgle key commands. The result^ Fm- 
ish^ C source code with field descrip- 
tors. color and highlighting, mput editing 
by type of field, help keys, and wammg 
messages. 

Panel can also aeate a terminal selec- 
tion program customized for your appli- 
cation. and gives you a utility to quickly 
test your finished screens. It supports 
user-written mput verification code It 
even mcludes a multi-key data file main- 
tenance program which mteracts with 
the screen you design All the tools you 
need to generate code for the trickier 
aspects of your application. 

Pane) routmes are powerful Unlike so 
many pro^ams which make error cor- 
rection dimculi once a field is departed. 
Panel gives the user full field-to-field 
movement for editing, and overtype or 
msert/delete withm fields. 

A truly superior productivity tool 
every developer should have 


Product Code: S0400 •* Our Pnce 
LiaPnce S295.00 * 235.00 
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Pascal, BASIC and COBOL, and the 
manual gives you working sample pro- 
grams which demonstrate every com- 
mand in all four languages The kind of 
presentation which led K World to 
exclaim "for those of us who have en- 
dured poorly written and madequate 
manuals, this one is a pleasure to read." 

Btrieve has mainframe specifications’ 
A smgle file may have up to 24 mdexes 
Segments of ke^ may he mdexed. Each 
mdex can mdependently accept or 
block duplicate keys. A record length 
can be up to 4090 characters: an mdex 
length 2 m characters. A file may be 4 
btlhon bytes It can even extend a file 
across two dnves — even two hard disks! 

With Btrieve you are freed to thmk log- 
ically: ihepbysical file is no longer of 
concern. Cone for good is all that Ume- 
wasting dickermg with intricate file ref- 
erencmg schemes and sortmg algo- 
nthms. ’^mkmg shifts to a higher plane 

Product Code: S0650 Our Pnce: 
List Pnce: S24S.OO * 199.00 


C 's structured approach encourages 
development of tight, fail-safe func- 
tions which can be counted on to return 
reliable results et^ry tune. Local van- 
ables unknown outside of functions to 
safeguard against collision. Extremely 
powerful nested expressions which 
produce elegant, concise code 
Lattice C™ is the unparalleled choice 
for program development. Byre said "the 
Lattice C compiler produces remark- 
abiecode. outstanding m terms of both 
execution speed and code compact- 
ness". After reviewmg rune compilers for 
the PC the PC Tech JoumeJ 
unequivocally declared Lattice C "best 
for software development . . it compiles 
fast and produces fast programs”. 

Lattice C IS a full implementation of 
Kermghan and Ritchie, not a subset, plus 
extra features such as nested comments, 
and 39-character variable names 
Lattice C runs on virtually any com- 
puter usmg an 8086 or 8088 nucroproces- 
sor Create your source files with any 


PLINK86 

Overlay Linkage to Expand Your Art of the Possible 


S oftware is becommg ever more so- 
phisticated, which means more com- 
plex programs requinng large chunks of 
memory. But if you use extra memory, you 
count on users to have expanded RAM, 
and fore^ sales to those who do not. 

PlinkS^ is the answer. It shoe-horns 
large programs mto small memory. Fust, 
Plmk86 acts as an alternative to DOS' 
Link. C encourages design of separately 
compiled object modules m the Micro- 
soft relocatable format. PliiUc86 pulls 
modules together mto smgle compiled 
programs. But Plink86's overlay power is 
what has gained it a reputation as a mira- 
cle worker It binds mto the compiled 
program its overlay manager which 
knows how to swap modules of your 
large linked program between disk and 
memory, so that each can temporarily 
occupy the same memory space. 

Unlike other linkers, the overlay man- 
ager acts on Its own. needing no calls 
from the source program. Instead, Plmk- 
86'8 straightforward overlay description 
language allows you to describe your 
overlay structure m one place in jbur 
program — a structure pemutung up to 
4,095 overlays stacked 32 deep. No re- 
compUmg to re-arrange the structure! 

Plmk86 can even subdivide its linked 
output into multiple files for programs 
which must span more than one disk 
And It produces a symbol map for 
debuggmg wnh Pfix86 Plus. 

But most of all It sets you free to write 
the comprehensive code today's users 
have come to expect without sacnfices to 
memory constraints 

Product Code: S0500 • Our Pnce: 
List Price. t39S.oo * 315.00 


PFIX86 

Advanced Dynamic and 
Symbolic D^nggers 

D ebugging programs without special 
tools IS Iite fixing an automobile 
without liftmg the hood. PfutSfi™ lets you 
see inside your program while it is run- 
rung: multiple windows show program 
code and data, breakpomt settings, and 
cunent register and stack contents 
sunultaneously. You can make changes 
by movmg the cursor into a window and 
typing: code in the program wmdow. 
b^es, words, addresses, and strings m 
the data window It has an in-line 
assembler, so you can enter program 
modifications in assember at run time. 

Pfix66 Plus IS an enhanced version for 
use with modules hnked by Plink86. even 
those with overlays. It retains the pro- 
gram "symbols" otherwise lost during 
compiling — the names you gave to vari- 
ables. functions, etc m your source code 
— so you don't have to deal with inscru- 
table hex addresses 
Both versions have dynamic trace and 
breakpomt settmg facilities Breakpomts 
appear m both the code and breal^mt 
wmdows. You can then disable them 
without removal, activate them only upon 
their nth encounter, halt them when a 
condition is met. or enable or disable an- 
other breakpomt 

Code List Price: Our Price 

Pfix86S0S50*«195.00 * 155.00 
‘Plus 50555*1395.00 * 315.00 


word processor or text editor like our 
Pmate or ES/P for C and Lattice C will 
compile them mto Intel 8086 obiect mod- 
ule format for linking vnth other modules 
by DOS' Link or our Plmk86. 

Lattice C offers a choice of four mem- 
ory models which allow the program de- 
si^er to choose the right combmation of 
efficiency and size for an application a 
range between 64K and RAM capaaty 
for program and data. 

The compiler comes with a library of 
I/O routmes which unplement under 
M5™DOS most of the Umx-compatible 
standards described bv Kermghan & 
Ritchie, a fulsome set of transcendental 
and Unix math functions K&R didn't thmk 
to mention; and some of Unix s most use- 
ful options such as Fork, to pull another 
program mto memory m parallel, branch 
to It. and return Lattice C will also auto- 
matically sense and use the 8087 chip 
The documentation, which Byte saj^ 
"sets such a high standard of excellence 
that others don't even come close" cov- 
ers the interface to assembly language 
and machme dependenaes Nee^ 128K. 

Produa Code SOlOO • Our Price 
List Pnce $500.00 * 295.00 


ES/P for C 

The Next Best Thing 
to a C Interpreter 

E S/P for C IS a language dedicated 
editor. It knows C Press ALT and a 
companion key and ES/P for C sets up 
for you a complete framework of a C 
structure, whether if-then-else do-while. 
switches, loops — even the outer frame- 
works for "mam" and entire functions. 

Inside these structures. ES/P for C 
then outlines the components to be filled 
m: declarations, statements, etc And 
when you go to fill m. say. a declarauon 
segment. ES/P for C prompts for what's 
ne^ed. shows menus of options — e.g , 
"int", "char", "float" — and fills m the 
semi-colons and curly braces for you. 

1b say that it will save countless 
keystrokes is the most trivial benefit. 
ES/P for C is really a powerful outlme 
processor. It lets you erect the super- 
structure of an entire program m mm- 
utes. with all structures properly nested, 
code neatly indented, and reserved 
words in place. Then prompts to make 
sure you don't forget to fill m all the 
spaces between. 

Now that ES/P for C has looked after 
syntax and punctuation, watch compile 
time errors evaporate And we haven't 
even mentioned that ES/P for C can 
operate on four files at once m separate 
wmdows Also available for Pascal. 

Product Code: S0450 • Our Pnce 

LisiPnce $245.00 * 199.00 


TIMM AND CONOmOHS OV SAU 

Li c enaw: Each phca is tor a lieanaa to usa a 
product on a singto oomputar and doas not oerv 
MtoJia IIS oHmarihip. Products eodad may 
bausadto cr a to s p^ams tor distribution with- 
out royenypayma^ or addlttonatttoanaaa. pro- 
vidad said programs do not subatantialy dupli- 
caia tha produM ihamsaKaa. 

CompatftUKy: PC BRAND'S standard products 
ata da ai gnad to oparais twitti tns IBM PC or 
PC/XT under PC-OOS and raquira no mora thw 
64K of RAM unlass Indicaiad 
Rafums; Products ratumad win be acceplad tor 
refund or cradH only by prior autnortzat)or> sub- 
)acl to a ra-stoeking charge. Software diskettes 


are darroarad to saatad arwatopas and ara unra- 
turrtabla If seal ia broken. 

Paymani: MaaSsrCsrd & Visa (no surchwga). 
wired funds, chads in ad^anea. and COO tor 
cash or cartMad chaefc. Purchasa erdara ac- 
capled from corporattons and inaUtutiona Si our 
discraiton: 2% par month added to baiancaa 
unpaid after 30 days. 

Shipping A HandNng; UA; UPS Surface: 1si 
product $8. each addlSZSa UPS 2nd Day Air 
tsi produd Srso. each addi SOSO UPS Nato 
Day Air or Federal Cxprass: Ist product $18, 
each add'i $4. Non U.S; $15 par order tor 
axporVimport torme: variable shipping charge. 
Pricaa. terms, and spacMcaliona subtod to 
change without nolica 


I4^e're waiting for your order at. . . p, 

800-PC BRAND 

That's (800) 722-7263. In NY State call (212) 410-4001. 

PC Brand, PO, Box 474, New York, N.Y. 10028 

PC BRAND ary] Craftsman are trademarks of PC BRAND. C 1964 PC BRAND 


CIRCLE 310 ON READER SERVICE CARD 




BACK UP YOUR HARD DISK 
DRIVEIN3MINUfES*! 



BY UAYNARD ELBCTRONICS 


backs up IBM-PC, XT, or AT compatible hard drive of any size. 

fully portable — back up any number of systems in your office. 

simple to use — put in program diskette and type “SAVE" — it’s that easy! 

unlimited storage — when cartridge is full, drop in new cartridge and keep running. 

technically advanced — features file-by-file backup, read-after-write checks, automatic 

directory information. 

works with' 

■ — IBM-PC, XT, AT, and Portable PC’ 

— Compaq, Compaq + , DeskPro’ 

— NCR’ Model 4 

— other 100% PC-compatible systems 


IVIAYIMARID ELECTROMICS 

430 E. Semoran Blvd. 

Casselberry, Florida 32707 • 305-331-6402 

We make modern times better. 


'Actual time: 2 min/57 sec. Total files backed up: 376 
consisting of 10,002,432 bytes. Computed on IBM-PC 
with S12K memory and one 10MB hard disk drive. 
Your actual back-up time may vary. 

fiBM-PC. XT, AT. and PortabI* PCar* trademarks ol International Business Machines 
Compeq. Compaq * , and OeskPro are trademarks of Compaq Computer Corpora 
tion. NCfl fs a trademark ol NCA Corporation. 


Australian Distributor: Dicker Deta/78 Captain Cook Orive/Cartngban. N.S.W. 2229/(03) 
525-2122. UnHed Kingdom Distributor; OCU(0672) 20529. West Genpan OiStrtbutor; 
Compu-Shaek/Ringatrsbe 56/5450 Neuwied 1/(02631) 29031/Telex 667716 CELGK. AH 
Other European Export: Ashford lniemaUonal/AllenU.GA/(404) 456-4017/Telex 15-4120 
CHAMBOFCSATL. 



PC NEWS 


News In Brief 

More Practice Makes WordPerfect 4.0. . .Satellite Stiftware 
International (SSI) released WordPerfect 4.0. the latest version of 
its word prtKCssor. {WordPerfect 3.0 was evaluated in the word 
prtK'essor survey in PC. Volume 3 Number 17.) Among the im- 
provements: A l()0.()00-word spelling dictionary (including legal 
and medical terms) that takes up less memory space than the old 
version s smaller spelling checker. You can enter a phonetic approx- 
imation of a word to (ind its correct spelling. The program now can 
generate tables of contents and indexes and automatically number 
paragraphs and insert outline headings. 

It includes utilities to perform automatic file backup and to 
convert WordStar, DIF. and other files for use in WordPerfect. The 
new version now highlights marked blocks of text in reverse video, a 
feature absent from earlier versions. 

Over 100.000 copies of WordPerfect have been purchased since 
the program was intr<xiuced in December 1982. according to Jeff 
Acerson. SSPs director of public relations. The word priKessor 
comes in six international versions: Danish. Finnish. French. 
German. Norwegian, and 
Spanish. Each international 
package includes a spelling 
dictionary and manual in the 
appropriate foreign language. 

Satellite Software sources re- 
port that Swedish. Dutch, and 
Italian versions are in prep- 
aration. 

WordPerfect 4.0 requires 
I28K when used with DOS 2.1 
or earlier, and I92K with DOS 
3.0. List price for WordPerfect 
4.0 is $493. but owners of ear- 
lier versions can obtain the up- 
dated program and manual for 
$40 from Satellite Software In- 
ternational. 288 West Center 
St.. Orem. UT 94057. 

First Born Clone. . .Being 
IBM compatible is important to 
large and small companies 
alike, and so it should be no 
surprise that a three-person sub- 
sidiary of a Japanese company 
was the first to announce an 
IBM PC AT compatible. Oris it? 

Tomcat Computer Inc.'s 
United States office in Los An- 
geles has announced a compati- 
ble version of the AT. priced 25 
percent lower than IBM's. The 
Tomcat 3200-AT has an Intel 
80286 microprocessor. 5I2K 
RAM (same as the PC AT), and 
a 1.2-nicgabytc floppy disk. It 
will sell for $2,996. The 3200- 
AT also comes in a version with 
a 20-megabyte hard disk that 
will cost $4,346 (the PC AT in 
the same configuration cost 
$5,795). 


Tomcat will soon begin making the computers in both Japan and 
California, but they arc presently manufacturing them only in 
Japan, to save money on parts and labor. According to marketing 
manager Nobby Yoshida. "This is a major reason why we can offer 
lower prices for a machine that is comparable and compatible with 
the PC AT." 

Yoshida claims that all software that does run and will run on the 
PC AT will also run on the 3200-AT. He also says that several 
software companies have already approached him about designing 
software for the 32()0-AT. Yoshida would not release the names of 
these companies but expects that agreements will be announced in 
March or April of this year. 

Yoshida expects that Tomcat's low prices will be attractive to 
retail distributors and VARs that take computers manufactured by 
other companies and install their own labels on the machine. "We 
will provide a favorable price over IBM's to attract people through 
these major distribution channels.” says Yoshida. Tomcat will sup- 
ply OEMs with quantities as small as eight units a month. 

Tomcat expects to sell 5().(K)0 
of its PC AT clones in 1985. The 
company also offers IBM PC 
and PC/XT compatibles. More 
information is available from 
Tomcat at 548 South Spring St., 
#508. Los Angeles. CA 90013. 
(213)689-4522. 

New Software Publisher 

. . .One of the newest trends in 
the computer book market is for 
book publishers to expand into 
publishing software, and Pren- 
tice-HalL a leading computer 
b(x)k publisher, has hopped onto 
the bandwagon. 

Prentice-Hall’s entry in the 
software publishing Field will 
begin with three series of soft- 
ware programs. The IBM PC 
Apprentice Persomd Computer 
Learning Serie.s will offer 
tutorial workb(K>ks and educa- 
tional versions of popular soft- 
ware programs to students and 
general consumers. The Pnfit 
Center is a family of integrated 
accounting, word processing, 
and time management pro- 
grams. And the Home Srftware 
from Prentice-Hall series con- 
sists of educational and produc- 
tivity software for home com- 
puters. 

Prentice-Hall also publishes 
busine.ss books and college text- 
books. Contact Prentice-Hall. 
Inc., at Englcwcxxl Cliffs. NJ 
07632. (201)592-2840, 

— compiled by Jane Mintzer, 
with James iMngdeU 



Chippendale Station 

My eyes were caught by the roof of this electronic software 
distribution station, manufactured by Inventory Transfer 
Systems, Inc. (ITS) of I^lo Alto. Calif. Did that Chippcndale- 
style notch mean that ITS had ties with AT&T, whose new 
Manhattan headquarters sports a similar top? 

If that were true, would ITS get discounts on long-distance 
calls — an expense that has bedeviled other electronic software 
distribution efforts? (See PC. Volume 3 Number 19, page 46 for 
a survey that industry.) 

I asked Robert Rice, vice-president of ITS, about his station’s 
intriguing design. "No, the electronic retailing equipment won't 
really look like that — we’ll build the machine any way a soft- 
ware distributor wants it." (Thus far, ITS has a contract with one 
distributor in the United Kingdom, St^tware Express.) 

“We made just that one station with the notched top," Rice 
explained. "When people see it, they stop and say, ‘What the hell 
is that?’ — and our company sticks in their minds." 

— James Langdell 
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How to save 
money 
and time. 


Here’s 

How 

Here’s 

Why 


By shopping by mail with Conroy- 
LaPointc you can now afford to go the 
full 640K RAM memory for your PC or 
get more software with what you save. A 
phone order only takes about ten 
minutes, all from the comfort of your 
home or office. 

1 . SAVE an average of 2 1 % to 46 % . (Our 
average profit over 6 years has been less 
than 4%.) 

2. FAST QUAUTY SERVICE from our 
professional and courteous staff and our 
LARGE INVENTORY will save you 
time and make shopping easy for you. 

3. QUAUTY IN-STOCK PRODUCTS 
means that we only sell products from 
reliable and reputable manufacturers. 
Our return policy guarantees that you 
won’t get somebody else’s rejects. 



*1984 by Conroy ■LaPomlft Inc 
' All Rights Reserved 


PRINTERS 

DOT MATTOX: usi 

ERWH JX80-CMor fMer. 160c» 
lQlS0Qn0t67c{s SI3S6 I 

naCl-IOOqB $269 I 

RX80— f $ 369 kiStodi 

ni00-100cos,]36cti.(»$e $499 Mteek 

fX80-160cps $689 IflSiodi 

fXlOO-ieOcos $89S feiStat 

•MANNOMANN9prt-nal.8(k*i $399 $299 
TAIIY. 160-8001. l6Cc«i $ 796 $ 9M 

180-13201. 160CPI $1091 $ 779 
OICKMTA.82X-80cDL120cis.pn $349 $319 
83X-lfiCDL 120CApn $ 749 $ $99 

8«-136al2D0cnpn $13S6 $1099 

92- 80(al. 160cpip««. $499 $399 

93- 136(aL IMcpipiri. $ 799 $949 

?410P-4>Kam«k.3SOcpM)t» C995 $1999 

QUAOIIAaA(>u(IMM«a Colors $895 $ 799 
•fTAIIMIC.GralO'X.ITOccsir $499 $ 2«9 
TcShWIL 1 5*9 $ *19 

I340-144cK$«$S4ct»|OQ) NCV $995 $795 
I3SI-100c(» $1896 $1375 

TTX. TTXpres, pDOaUe/hindMd.40cst $229 $ 129 

LETira QUAUTY: 

•JWa 630O-t0c{S (WI $ 995 $ 795 

•JUKL6IOO-I8csi.pvt3pKh $599 $449 
•TTX. 10t*-13qSDiri&So4inSmct^ $499 $ 365 
1I1«-«OT« 1014»/TA.2caiono $ 599 $ 439 


PRINTER INTER FACES 

&BUFFERSust I 

ARMXlBM-PCtePartPmiirCattt $ 60 $ 
EnON.Pi>iMln1vlK«lerLQ1500 $100 $ 

Strul InMritce Boird $130 $105 

MKMI/fiCKktoteviltem $ 96 $ 99 
aRBAT^f6«'nnqi.TrKts(lvmkn $ SO i 42 
STAR Mena SvulIntertMS&CMe $ 92 $ 79 


MODEMS 

ANCHOR S«>utm«nM*rkn 
HAYES. IBNPC Smvtmodem 12006 
6MPC Smjrtcom II SoAwjre 
Mcroffladem He « /Smancom 
Memmodem 100(5100 bust 
Sbek Qvonoraph 1115232) 

Stock Snurtmodem 300(95232) 
Snwimodein 1200(95232) 
IBIA-TCtDlikMemCetoe 
KENSINGTON. Modew 1200 


$ 269 
$ 409 
$ 99 
$ 239 
$ 275 
$ 199 
$ 225 
$ 499 
$ 19: 
$ 3951 


MONTTORS 

•AimiLCclDrSmi 

CDtorTOOConip/Ngko $349 

CetarSOOCoflV/VCR/RGa/Njdn $525 

(Mv600HftoiRG8/«u(ko $649 

CdIo TOOUbiHtaRGB $749 

iri>«n.l300C $179 

irAintar.4300k $199 

ir4fflto.l310AtoreHn: $230 

ir^lV.RGa 720Hi40CKfetl| $795 
HIINCCTONm8HltoD.HX-12 $795 

RG8HiRb.SR-I2 $799 

Scan Owner tor SR 12 $249 

Amtw.MU-12|brMDnBBoin$ $249 

QUAOIMMQMdchrwmirRGBCDtor $695 
QuidKrMnlr96$i512w/caUe $1995 

OwdcTimN. irR(»CDtor foo 

wnberchnm, 12* Amber $250 

•SNITHir Amber. 2VM122 $159 

ir&eeft.2VM123 $200 

irAmbef.2VM124 $200 

irCotor.2VM135 $599 


$ 259 
$ 395 
$ 495 
$ 595 
$ 119 
$ 149 
$ 159 
$ 695 
$ 499 
$ 599 
$ 179 
$ 199 
$ 495 
$1595 
$ 450 
$ 165 
$ 95 
$ 99 
$ 139 
S 469 


Dia<ETTES 

’'■‘mfiitoNTY 


U^Mleneme. 5YEARUMTEDW 
10ei.OS/a).48Tncfc(ieM. H/f| 
10OeB.OS/OO.48Trid>{1BM. H/9) 
IOOOee.OS/n).48Tndi(BM. H/9) 


$ 17 

$ 140 
$1190 

CONROYLAPCNNTE'’ 

IBM PREFORMATTED DISKETTES 

lOeeOSTn 48 Track |ieMFCPi«'lcrmdMIII(W $ 25 
IOOmDSIV 48Ifxk(l8HPCPre-tomj4ed)Nni $210 
1000e40St»48rr«:k(l8MPCPrekvmi(ied)lira $1695 

CXIC.I00ee0Sra);40r^H/P) $ 750 $ 296 

IOeeOSAIOi40riNH4>) $ 75 $ 32 

DYSAN 10eeOS;a)48rniH/f>4to) $ 69 9 35 

MAI&i.l0e4SS/D0.3^8lUQ $ 60 $ 35 

I0ea.0S/V.HOerB<y(«M-AT) $ 90 $ 55 

10each.MbLSS/DO $ 55 $ 19 

10e<di.M0ZDS/D0 $ 75 t 26 

VERBATIM. lOeech. MD5160L SS/DO $ 49 9 27 

lOeech M03A DS^ $ 84 $ 32 

GENERIK^ DISKETTES 

100u.DS/T)0.48TrxkriBM.H/9) $626 $119 

25064. OS/00. 48 Trteh |IBM H/n $1566 $319 

1000c4.DS/T)0.48TiKk|IBM.Hy^ 16260 $995 
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COMPUTER 

SYSTEMS 

— Call tor Details — 


256K ism - PC 

360K 

Disk Drives E 
byCDC IB 



camPAa PortaW*. 

7S6K. ? )60K Disk Orivn 


4k SAN YOss 

2b6K. 2 12» Disk Drives 

"fel^pdeapc 

2S6K. 2 360K Disk OrivH. eOS8 Chip 

jisffN 

215a 

250. 2 120K Disk Drives 

MSDOS21.80e8Chip.2S/P 


tortheieM-PCorXT 



FULL HEIGHT 

149 HALF HEIGHT 

30 Dev linked W*rr«ntv Oy f Klory AuHwued Oisiritwiar 

CDC, loHiOuiiOnvci 


MAYNARO, Floppy Con fK/PwaftHtl S 300 1239 
MeritccK/PsriftKt S 300 t 195 

intcrlKew/SM tat S310 S 195 

PERFECT DATA. Head OunN W $ 16 S 12 

QLWAVSM 

QuMKksktntrnaHardOsksM/Conroler INSTOCK 


HARD DISKS 


K 


I <Y»c 

•Mtvlkini 100. lOmbyte Hard Disk lU $799 

MAYNARD 

1 0 met Hard Disk M. WS 1 Swidslw 
Conroir mk accept 3 Sandstar modules I13S6 91150 


PU-F^ 
471^ 

HIGONDNIT 18001 451 SI51 


hotune order desk hours 

kHiEi eiMmawanT 

wisrs? ‘rau'.’tsr.ru"’ 


FOR YOUR IlM-PC or XT 


9iPlkA&?5»i.f4X*VM S 6S5 
SB9S 

Game PM In SaPak 1 50 
i/OtasKS/P/CC J215 
l/0nuill$/?>CC4> 1265 
i/DPknll2S/7/a>C 1315 
MroOaplAjrPOIItaURs) 1495 
PCNet. SlirlerKrt.PC002 1149Q 
POM.Ocia(Boanj.PC001 1695 
ComtsAis taducss 
MetaAfitaducb 


Vcmca>CPU’'Sy^9and- 1 25 
Monochmne lit CaUe Pn 1 50 
HAUPPAGE«*;ow llB 

/u^\AA 8082 MaPi Pik 1296 

(nuWI 0O07SD*iMiePak HID 

8ae7MacroPak 1245 
UCEN^III CC Com Card* /para 1245 
ntnV^ULtO GraphaCart, kMo 1499 
KAMERMAN. bttftK taw SupCN 1 395 
KENSINGTON. Misterpece 1 140 

PCSaver'^UneCvdirito 1 SO 

KpuTronic'^SlU SM keytnaro 1209 
HBSlSlp.keytsard 1255 
koala Pad .PC Oesir 1150 
noala programmers Cwde 1 15 

1199 

kNrrwy Card 25» 1 495 

I'AR HardOrskl^MDCUeihOMi 1496 

stmts HndOBkCaOe 1 30 

Para tat Miduie (PPMi 1 » 

^ tat Module (SPMl 1 95 

OockOl ModneiCCMi 1 56 

Game Adapter ktodule (GPM) 1 49 
Menv> AtodUe tTK |MM0l 1 122 
ktorary MxMe 25« {MM256) 1 422 

XriOmeiHinlDBkil^WSl 11195 


PARADISE. Modular GraplKs Od 1 395 

PIANTRONICS 


QLiADRAM 


OUR 

CALI MCRON. 4164 Ch«A 200 r« 

S 245 

I 395 k^^n/\c/*MrT SYdem Card 256i 1 625 I 450 
S 465 I fctaae 1 195 9 139 

9 39 PC p eoMBT •» ktaM 1495 1 329 

1 ISO Symm Cird. 64K 1 395 S 275 

9 195 

9 215 MOUSE SYSTEMS.PC Mouse rirPC Pant 1 296 9 199 
9 375 
t 795 
9 365 
CAU 
CAU. 

9 39 
9 30 
9 19 
9 35 
9 159 
t 235 
9 139 ' 
t 195 • 

S 169 ' 

9 329 
9 295 
t 95 
S 39 
9 159 
I 199 
I 199 . 

9 99 
t 14 • 

9 79 
I 169 
9 395 
9 399 
9 27 
I 49 ' 

9 79 
9 46 
I 43 
9 99 
9 357 
91150 


eipand ID 384K 1295 

> Quadt&M 64K. Bpm ID 389LSP4X 1 395 

> Quadbotfd 259t eipand Id 38«.S^XC 1 675 

> Oiadtnva 38*. 1 796 

Quadboard K no RAM npmd b 259i 1 295 
Quadboant K 69Ceipind b 25S(.2MX: 1 395 
QuadboM K 259. 2&CC 1 595 

^ad 512 * 64H plus aenal port 1 325 
^ad 512 * 2591 tPa senp port 1 550 

Quad 512 • 512K pks snip port 1895 

^adcolor t board 16 colors 1 295 

> Upgrade Quadcotor l b I lul 1275 

^jdvue. tsard. Meno/S/P^ 

> Quadchrome. 12' RGB Coloi kkan«x 1 795 

Quadchrome IL 14* RGB Cobr Montn 1 650 
Amberchrome. ir Amber Monttr 1250 
Quad 3278 BI96 

QuaM d C295 

IX 11995 

> QuaAnk 1680 


TG PROOIXTS. JoysDck 1 45 
Titan tamm PC isoee* 128K) 1 995 


9 225 
9 245 
9 475 
9 525 
9 215 
9 265 
9 395 
9 265 
9 420 
9 625 
9 195 
9 199 
CALL 
9 495 
t 450 
I 165 
91090 
91545 
91745 
9 449 


9 29 

9 750 


MEANS A BEST BUY 



* 0>mX 

EconoRAM^-SaAK BOARD 


$350 


VWti Fastrak** RAM Ook tmuMor arxl Spooler SoRware 
FuRy CompMe. I Ten LenAed Mrvty by CornX 
WDrisonDOSn.2 0«2.1 
Prices and ivadabMy subied to cKanfe Cal 


SOFTWARE for llM-PC or XT 


BUSINESS & TRAINING BUSINESS & TRAINING UTILITY « SYSTEM 


LIST OM 

APfUEO SOFT.. VerstForm 1 389 9 249 

AMTRONICS. line 1295 9 199 

•A9HTON-TATE. Framevwk 1 695 9 349 

• dBase IN 1^ 9 369 

• dBaseltpcq PCOOSlliag 1495 9 289 

• dBaselltellluprade 1200 9 119 

{yeryman sDS Primer IBook) 1 15 9 12 

FtNlay' 1295 9 159 

ATI Ti»nmgNo0ams— larpelnyenlory 1 75 9 50 
en JobCodActowrAnf { 795 9 495 

GenlAcdtARAPerPRaacn 1595 9 375 
taiormAccourang 1195 9 125 

•BROOERSUNO. Bank Sbeet W«er 1 80 9 50 
CDCJL Trnwg Fkqpaitv— targe bveniory 1 70 9 45 
•CONTINENTAL. UbiNe 1 195 9 125 

laiATrvtMe 1 70 9 «S 

Hometajunantas 1 150 9 90 

FCM iFiknc CaUk«nft Ma*r« 1 125 9 79 

Property Manaamen $496 9 329 

MmfUMPWttPCbMAC&Back 1100 9 65 
DOWJONElinveamentvduabr 1 139 9 99 
Market Manager 1 300 9 199 

M«ket Analym 1 350 9 219 

M«ke( kAcroacope 1 350 9 219 

FOXAGELl£RclUMMSOCISorC74ll8Q 1 99 9 65 
QurckcodeardGtapn.eacn 1295 9 195 

HARVARD, lott Pnaect Manapr HER 1 495 9 315 

tavird Propa Manapr 1 395 9 250 

HAYDEN. Pit wreer 1200 9 125 

ta Spelec n Sngon ai. each 1 SO 9 30 

HOtMROSOFT. Tai Preparer 1 250 9 200 

Real tsiJie AnHvm 1250 9 170 

HLMANEDGEXnTVTWKaKmtdpRn 1 195 9 119 
k4nd Proto RIR 1 50 9 32 

kAmprneriSde a Nepaaon tdgaaa 1250 9 159 

lUSv tasyiMto ll System 1 350 9 250 

(asySpctoH 1 85 9 125 

GL AA AP OE or IMV. each t 595 9 375 

Busmess System GL*AR*AP 11495 9 995 

•INSOPr.CkalORTH larwuM 30 Rpncsl 1 125 9 65 

•KENSINCTOKLasy Lfik Mail Manager 1 95 9 95 

KNOtRARL Knpnare (ret graprec^ 1 95 9 64 

UFETREL Vtosvraer Oekiie 1395 9 159 

VcAsnnter 1 195 9 105 

UIRNG VIOCOTEXT. INttk l«tk 1 195 9 105 

LOTLA. 1 2 3 1 495 9 309 

Sympnony } 695 9 465 

MOBS. KnooMteman 1 500 9 300 

MECA. Managmt Your Money 1 195 9 125 

MtCROfRaitadSlar* 1 350 9 199 

WndSUr 2000 1 495 9 295 

WordSar 2000 Hus 1595 9 325 

wnoa* PrtoaibAai Hus 1 695 9 395 

WordSl* ProtestanK 4Pak 1495 9 265 


•MCIIOMO.CdrreetSat 1 1^ 9 77 

MtoSar Hus (• 9atbin0 1 596 9 315 

MakMerp SpMStoarStrlndea.« 1 99 9 54 
ProOplion Pak (MM/SS/SD 1 195 9 KB 

•MICRORIM. RSase Sne 4000 1 495 9 299 

Extended Report Wreet 1 150 9 95 

RSaseOout 1195 9 125 

MICR090fT. SpM RE« 1 50 9 32 

MuAplan 1 195 9 125 

ChntorPinecteach 1250 9 159 

Mrd 1 375 9 235 

wndirth Mouse 1475 9 299 

MONOGRAIAODbrsSBmenvForecM 1 180 9 lOS 
MU.TNMTL MAm* 1 495 9 295 

OPENSYS.GUIRAPPRlNV«Paeach 1695 9 429 
•OSBORNE/COMX. Book 9 Busm. SU 9 Math 
Nopams on DS4)0 Obits) 

SomeConanenBaKtagrimslTCM} 9100 9 69 
Radical 6wc taparrb 1 100 9 69 

PEACHTREE. Peach Pak 1395 9 239 

Peach tat 5000 1 395 9 239 

PCRFECT/THORN. Perled VMer $349 9 179 
Perleci Wren t SpMer Combo 1399 9 199 
PROFESSIONAL Trwa Fmt 1 40 9 25 

QUAORAM. )ai Siategy 1 395 9 295 

Invesmen SbMogy 1 395 9 2^ 

~ 1 1 15 9 12 

1 130 9 17 

SOFTWARE DIM. Accourbng Flus 1 495 9 295 
SOFTWARE INTL Open Access 1695 9 395 
SOFTtRMREPUBUSHING.PFSRepan 1125 S 79 
FFSfkePFSMme.PfSGraphPFStan 1 140 9 99 
FFSProor 1 95 9 56 

SORCMESupnCaicM 1396 9 246 

Sa/SATELUTE. WitdPerlea 1«95 9 235 

Personal Mbrdtaleci 1 195 9 99 

STONEWARE. AtfvMdO a Mean $ »5 9 365 

SUMMA'ratosForecjE 1260 9 156 

Trader sOiuManapr 1200 9 129 

Traders kccamun 1 360 9 219 

CompMeSytom 1 700 9 445 

VISICORP. taCalc 4 1 260 9 159 


UTILITY S SYSTEM 


kak 1 9 35 

Sdeluck iCopiablel 1 85 9 U 

Turbo Paito or Tooltioi. a 1 55 9 U 

•CENTRAL POINT. Copy II PC 1 40 9 30 

•COME Fastrak *« RAM /Disk emulaloc 
and prmlar spooet ongram Works on any 
PC/DOSvennnnRAMCatdMenuOtiven 1100 9 59 

OIGITAl REE. CP/I* 86" FCOm 1 80 9 39 

Concurrent CP /M 86"ikAwndDiw 1835 9 225 


DIGrrALREE.CS*9:S6"(CP/1«86| 1200 
CaASlCCoH«to|a>44-86nPCOO&ab 1600 
PL/llPCOOS) 1760 

Pl/l(CP/1*BQ 1760 

SpcedProgPkeiCP/M-BS 1200 

ORIOGOK|CP4*86) 1100 

FUNK SOFTWARE SMlcriays 9 60 
HAYEESmarKomlllDauCom) 1149 
HNSOFT. GraFORtHwwnaMd 3D repkl 1 126 
UFEBOAT. IKtrce C MR 1 600 

kRCROSTUF.CraatokXVIlDaUCtoi) 1195 
MICROEOrr. muMKh/muSfflp 1 300 
Busmess BASIC Compto 1600 

PascK Compto 1300 

CCompto 1500 

BASIC Compto 1 395 

FORTRAN Cofflpto 1350 

COBOL Compto 1 TOO 

MOUSE 9V9TEME PC PauK N» 1 99 
PKNrrON.UW«s2a Uprovams 180 
OPEN SVE BASE IntopreMr 119 1195 
ROSESOFT. Prokcy 1130 


mm ^ fnii::A'' 0 N-v 


•ARMONE [(KUIrve SwTe 1 40 

BLUE CHIP. lUonaec or Tyconvoach 1 60 
BPI SV9TEME Pnwnai Accounting 1 99 

CBE Large Inverbory m Sock 
COMPRCNEN-.PCTuInll In2QM) I 60 
CONTINENTAL Home Acoouniani Hus 1 150 
OAWOSON. The Speed Reeder N 1 75 
Word Attack' or kWhbtaster'.eieh 1 60 

DOW JONEE Home BudgN 1139 

HARCOURT. CompuNt SAT 1 80 

MICROSOFT. FhgM Smuialn il 1 SO 

MONOGRAM. Oelars 1 Smse 1 165 

PBL CORP. Personal inveflor 1145 

SCARBOROUGH. kUsterType 1 50 

StMONESCHUSTEEIrpmgTulormi 50 


• GAIVILS 


ATANL tobpMe. PacMa « JnMey.enn } 35 
•BROOERBtMO. Lira knrntoy fi Bidi 
ELECTROPBC ARTEFul Lme m Stock 
EPYX. Autt Sot « Temple al Apshai 1 40 

HAYDEN. Siram IH iChess) 1 SO 

INFOCOM.Oeedknc or Suspended ea 1 50 

Tork In/orklter TorklReach 1 40 

•1N90FT. Mydiii.Vkxdtrti V Quotm.M 1 35 

MICR090FT. TkgM Wabr ll 1 50 

ORIGIN. Jbma III 1 60 

PROFCSIKIPIAL TriM Fever 1 40 

SPIPMAKEE large toventory m Stock 
SUB LOGIC. tegW kbssai Pnto 1 40 


t 135 
9 395 
I 52S 
I 679 
I 135 
I 69 


I 95 
9 295 
9 129 
I 199 
9 399 

i 329 
I 259 
9229 
i 459 
I 66 
9 54 
I 145 
9 97 


9 27 
9 39 
9 63 


9 96 
9 49 

9 33 
9 110 


9 34 
9 33 
I 27 
9 25 
9 33 
9 39 
9 25 
CALI 
9 27 


■ OitOfT CMO 
I APPliCA now FOAM 

^ tlmms ifirt IM ■ CjMHk. 


I kOOBlSS 

■ band eart ere 3Scn«p « 

I cn Conroy lataWotM 

! CITY STAR 

i ***‘**‘"*****‘”*M/L ro iTOao SW Goraeo «oce 


Ftariona OP 97233 


ORDERING INFORMATIONS TERMS: 

NO CaO. Caaltos chadb lanty ontai Foren 1000 dtaOb and | 

Fm rc4ecl 3N caNi dKmel » ADO 3% b alme pneaa br viSR kMrCard ar Atwcan upreaa 
»«OTd UPSekP 6\llI0mnnwOT. to US PaaiM. APOei FPa l?b{S15nnnww HeM-lPS 
er onii or ipeoly FtoM Forev wdtts eMen Canidt 11% tCS i n w w wnl Menbrs Dy taM er b i 
ctiarges ■« be rekmded M pncea. ereWMly wd ip e cAci lor b wtted b erron « cft«i^ ■««< na 
b tok Due b eie tor pncae end w majiwa that you to gd nc«. unuMd eroduOs-AU MIES 
OW)« DjIK MO^ -4MM to MM m. MwWg toa^NMi|L 10* * BW i* 


ta«M.ORt7223 

and ibntoi g 6H *4 e«ns yewto n 
' ~ my dbcia tor 20 days b 

3%(*5 

Far Awka or Caned! —APS n wne tmt en^. m 
.n ceunpaa 30% ISO nanmuN Ordbs recawed 
» ul fe venty M nto »t ne«. nckide «VTdey wd «» Mr«<Md 
'ARE FINAL CaTbPo 
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PC NEWS 


A Guided Tour Through 
The Computer Museum 

The latest addition to Boston’s waterfront 
puts computer history at your fingertips. 

BY JANE MINTZER 


PC users arc sure to gravitate 
toward Gallery 3. “The Inte- 
grated Circuit Era.” because it 
traces the construction of a 
modern computer from concept 
to chip to finished product and 
explores the evolution of per- 
sonal computers. 

Welcome to PC 
The entourage of personal 
computers is arranged in semi- 



BOSTON — There aren’t any 
dinosaur bones in this museum, 
in fact, the oldest relic on dis- 
play is younger than a World 
War II souvenir. But. nonethe- 
less. this austere building on 
Boston's waterfront houses il- 
lustrations of a fascinating his- 
tory: that of the computer. 
Technological change seems to 
be occurring at a breakneck 
rate, and The Computer Mu- 
seum allows us to understand 
just how far we have come in 
such a short time. 

Dr. Gwen Bell, director erf 
The Computer Museum, says 
the museum serves as “both a 
statement of the past and a state- 
ment of the future." Recently 
moved from Marlboro. Mass.. 
The Computer Museum now 
resides in a renovated ware- 
house that overlooks the Boston 
Harbor. Its present location of- 
fers a spacious setting for old 
and new treasures. Through in- 
teractive displays, videotapes, 
and him clips, recreations of 
vintage computers, and state-of- 
the-art machines as well, 
visitors view the history of com- 
puting from the 1950s through 
the present, with a glimpse of 
what's in store for the future. 

The museum is divided into 
four main galleries (arranged in 
chronological order), a library, 
an auditorium, rooms for travel- 
ing shows and future exhibits, 
and a museum store. 

Up the T\ibe 

After you ride up the outside 
of the building in a glass-en- 
closed elevator, you are deposi- 
ted into Gallery I. called “The 
Vacuum Tlibe Era." Here, you 
are caught inside a 3.100- 
square-foot recreation of The 
VMiirlwind — the hrst vacuum 
tube computer with an opera- 
tional core memory. Built for 
the U.S. Navy. The Whirlwind 


took up an entire building at 
MIT and was used as an early 
aircraft flight simulator. 

Alongside a UNIVAC com- 
puter is a tape of Walter 
Cronkite introducing the 
UNIVAC to TV viewers as the 
computer that predicted the out- 
come of the Eisenhower-Steven- 
son race during the CBS News 
coverage of the 1952 presiden- 
tial election. (Although 
UNIVAC is shy when Cronkite 
holds the microphone next to it 
and asks. “Tell us UNIVi*^. 
who do you think will win this 
race?” UNIVAC correctly pre- 
dicted off-screen that Eisen- 
hower would win by a land- 
slide.) 

"The Transistor Era.” in Gal- 
lery 2. features developments of 
mainframe computers ranging 
from the IBM 1401 to Digital 
Equipment Corporation's 
PDP-8. which is believed to be 
the first minicomputer. A him 
clip features the renowned 
supercomputer wizard Seymour 
Cray, as well as Control Data’s 
6600 supercomputer. 


circular rows; the back rows 
serve as a cemetery that is filled 
with obsolete or outdated per- 
sonal computers, including the 
Altair. the LINC. and the Apple 
I. The front row proudly shows 
off the newborns and infants; 
the currently used, state-of-the- 
art equipment. Although the 
museum has no IBM PC AT (it 
is waiting for IBM or someone 
else to donate one), the IBM 
PC-XT. a Compaq Dcskpro, a 
Macintosh, a Hewlett-Packard 
150 with a touch-screen, and a 
Commodore 64 are among the 
familiar devices on display. 

Image Is All 

Moreover, you can do more 
than Just look at these com- 
puters. Working programs are 
continuously running on many 
of the machines, including a 
graphics program, an instruc- 
tional program, and a voice 
synthesizer. These participatory 
exhibits will change as new de- 
velopments occur in the person- 
al computer held. 

if you’ve ever wondered how 


you would look with pink hair 
but worried that a punk fashion 
might not suit your corporate 
image, it's time to visit Gallery 
4. called "The Computer and 
the Image," and fulftll your fan- 
tasies. Visitors can explore 
computer-aided design and the 
computer’s graphics capabil- 
ities through colorful working 
displays, videos, and slide 
shows. For instance, you can 
create an image of your face and 
alter it to see what you’d really 
look like with pink hair. Or if 
you yearn to be in show biz. you 
can try the program that lets you 
simulate lighting on an artificial 
stage set. Or you can sit back 
and watch a Hewlett-Packard 
color pen plotter continuously 
draw a view of the Boston sky- 
line as seen out a gallery win- 
dow. And if this inspires the 
artist in you. you can create 
your own drawing with a paint- 
ing program. The brave and dar- 
ing can test their navigational 
and flying skills with Micro- 
soft’s Flight Simulator. 

High'Tech Souvenirs 

After visiting the museum, 
you can shop in the museum 
store for computer books, 
clothing, jewelry, and other 
computer-related products for 
yourself or your favorite com- 
puter aficionado. 

Bell says the museum will 
constantly change and expand 
its exhibits to keep up with new 
developments. "The programs 
you see running on the minis in 
the image gallery today might 
be available and running on the 
PCs tomorrow,” she says. 

She is confident of the mu- 
seum’s broad appeal to people 
of all ages and degrees of com- 
puter knowledge. She says the 
museum plans to develop 
"thematic galleries" to explore 
various areas of interest in con- 
junction with the Boston Com- 
puter Society. 

The museum’s hours are 11 
a.m. to 6 p.m. on Wednesdays, 
Saturdays, and Sundays and 
from 11 a.m. to 9 p.m. on 'Hiurs- 
days and Fridays. It is closed on 
Mondays and Tuesdays. For 
more information, contact The 
Computer Museum. Museum 
Wharf, 300 Congress St., 
Boston. MA 02210. (617) 
426-2800. ■ 
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rr DOESN’T HAVE TO BE COMPUCATED 
TO BE POWERFUL. 



he pen has always been one of the most 

powerfiil ways to exchange information and ideas. Yet it’s one of the least complicated of 
;ill tools. 

PFS^WRITE is a word prcx'essing .software program that’s powerful enough to meet 
all your business writing needs. Yet it’s surj^risingly uncomplicated. 

And amazingly eas\^ to letirn. 

WRITE was designed for people s\athout computer experience. .So all instructions 
are easy' to understand. And you can be pnxluctive cjuicklv'. 

With ju.st a few key'.strokes, you can make insertions tuid deletions, create bold face 
type, even move whole bkxks of text. 

And write’s screen is designed ttt resemble a standard sheet of paper. .So y'ou’ll 
always know what your dtxument v,ill look like heforeyou print. 

Since it’s integrated with the PFS Family of .Softv^'are, WRITE also gives you the power 
to produce person^ized form letters 


when used with PFSrFILE. And with 
PFS;GRAI’H, you can produce a 
variety of graphs within the body of 
any document. 

PFS;PROOF* is the perlect 
companion program to PFS:W'RITE. 
PROOF checks WRITE documents 
for spelling, typographical errors, 
irregular capitalization and re 
peated words. And makes die 
necessary corrections for you. 

All with ju.st the touch of 
a key. 

You can even add words 
beyond PROOF’S 100,000 word 
dictionary if you need to. 

PFS: It’s the powerful 
software that’s simple to learn 
It’s the power of simplicity. 

See your computer 
dealer for more details. 




iU'f'flSS 




Ujitf 


PFS SO 

THE POWER OF SIMPLICITY 


PFSiWRlTEainx'ntly ttoritsun lRM*and cquiralcni personal compiHtT system**, A|i|'>le*]le:ind ftina.*«)nK' •PhVPRtXJK will he 
av:iiljhl(.' kir HIM and equh^iJeni personal computers in June. OSof^-arePtihli.shingG)rporation. 


V\fordPerfed; 4 j 0. Our 


The process of 
perfecting word 
processing. 

At SSI, we're not in the 
habit of resting on our 
laurels. Even though the 
overwhelmingly positive 
response to WordPerfect 
has tempted us to do 
just that, we just don't. 
Instead, we spend our time 
mciking WordPerfect even 
more perfect. 

WordPerfect 4.0, our 
newest edition, is the result 
of all that work. With the 
input of users and dealers, 
we have added several im- 
portant enhancements and 
features to WordPerfect, 
making 4.0 the most perfect 
WordPerfect, yet. 

_. . - - •t'O 






InfoWorU Magazine 


Expanded and 
improved. 

You may not have been 
satisfied with WordPerfect's 
30,000-word dictionary. 
And neither were we. So, 
WordPerfect 4.0 includes a 
new phonetic dictionary 
with 85,000 words (which 
take up less space on the 
disk than did 30,000 pre- 


viously) . Plus, the new 
dictionary includes a docu- 
ment word-coimt feature 
and the ability to search 
entries using any letter in 
the word. 

*“*“***^* ...» ».v.- -..te 

this fall we can expect new 
WordPerfect features such as table 
and index generation ^ 


PC Magazine 

Right on time. 

WordPerfect 4.0 features 
automatic generation of 
indexes and five types of 
tables, including table of 
contents. You simply mark 
words to appear in the 
desired tables, and genera- 
tion is accomplished with 
just one keystroke. 


xamp'c of 


fooinoiing 'S a 8*^ j^. 
VC'ordPcrfc^s 


Business Computing 

Sensible, but not 
good enough. 

The same footnoting capa- 
bilities gamering much 
praise for WordPerfect are 
even more enhcmced in 
WordPerfect 4.0. Now 
lengthy footnotes can span 
multiple pages, and foot- 
notes can be placed either at 
the bottoms of pages or at 
the end of the document. In 
fact, footnotes and endnotes 
can both be used in a single 
document. 

^”EarV.ervers.ons'of.WordPcrfec. 

«ereplagued^itl^?o;L^ 
orgamzedJoc^SSSi^^ 


We agree. 


Softalk Magazine 


The documentation for 
WordPerfect 4.0 reflects a 
great deal of reorganization 
and improvement. Following 
a number of suggestions 




h^est marks yet. 


from users and after exten- 
sive testing of the new 
format, SSI is excited to 
introduce this significantly 
enhanced documentation 
package. Many new dia- 
grams have been added and 
tutorials are more exteirsive. 
In addition, the reference 
section is expanded and 
better organized for ease 
of use. 



And there's more. 

Other WordPerfect 4.0 
enhancements include a 
new template with com- 
mands consolidated in the 
function keypad; enhanced 
printer management; a 
network version of 4.0 sup- 
porting selected networks; 
an auto- date insert feature; 
a cursor definition capa- 
bility; automatic paragraph 
numbering; automatic out- 
lining; and redline and 
overstrike printing. 


High goals, 
high marks. 

At SSI, we never stop 
working on newer, better 
enhancements for 
WordPerfect, reaching for 
perfection. And we never 
will. That's why WordPerfect 
4.0 lives up to its name and 
its high marks. 

Introduce yourself to 
WordPerfect 4.0 It's the 
closest thing to perfection. 

For more information, see 
your dealer. Or call or 
write: 



Makes sense. 


A new block highlight 
feature of WordPerfect 4.0 
lets you know exactly what 
block of text you have 
defined. 



Done. 


InfoWarU Magazine 


WordPerfect 4.0 allows you 
to set desired intervals for 
automatically saving text. 



SSISoftware 

Reaching for perfection. 

288 West Center Street Orem, Utah 84057 

Information; (801) 224-4000 Order Desk: 1-800-321-4566, Toll-free 
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Applied Computer 
Products, Inc 


SPECIALS 


CONTROL OATA 


Full Size 320K DS/DD . . 

...$ 179* 

*‘The drive IBM trusted with 

its logo” 


TEAC 


Half-Height 320K DS/DD 

...$ 149 

'The #1 Rated Half-Height Drive" 

64K RAM Chips 


200ns Pre-Tested 

Best Price 

AST SIXPACK W/384K 

Best Price 

MAYNARD ELECTRONICS 


10MB HARD Internal Hard Disk .$ 899 

with Tape Backup 

....$1,748 

30 MB Internal Hard Disk . . 

$2177 

These Hard Disks can be easily installed in 

your PC in no time at all. 


MULTIMATE w/BOK Word 


Speller 

....$ 269 

EASYWRITER ll/SPELLER/ 


MAILER 

....$ 195 

HARDWARE 


COMPUTER SYSTEMS | 


IBM 

PC W/256K 2-360K Floppy Drives . , $ Call 

PC W/256K 1-360K Floppy, 

MOmb Hard Disk $ Call 

ATW/256K1-1.2MB Floppy Drive 
AT vr/512K 1-1.2MB Floppy, 

1-20MB Hard Disk $ Cail 

PC/XT W/128K 1-360K Floppy, 

110MB Hard Disk $ Call 

COMPAQ 

W/256K 2-360K Floppy Drives $ Cali 


W/2S6K 1-360K, Floppy, l-IOMB Hard Disk 

All computer systems are configured to fit your 
individual needs. Each system is fully assem- 
bled and tested to ensure that all parts are in 
working order. 


COMMUNICATION PRODUCTS 


HAYES 

Smarlmodem 300 

.$ 209 

Smarlmodem 1200 

.$ 489 

Smarlmodem 1200B w/Smartcom II . 

TAC 

.$ 419 

Irma (Emulates 3278 Terminal) 

.$ Cali 

Irma Line (For Remote Emulation) . . 

$ Call 

We carry a wide variety of Mainframe Com- 
munication and Local Area Networks. For 
advice about which will suit your needs 
best give us a call and let us review them 

with you. 


FLOPPY & HARD DISK DRIVES 


ALLOY (Ideal for networks) 


20-170MB Hard Disks w/Tape Backup 

.$ Call 

CONTROL DATA 


Full Size 320K DSrtTD 

.$ 179 

Half-Height 320K DS/DD w/Bracket . . 

,$ 159 

I-OMEGA (Bernoulli Box) 


(10-20MB) Removable Hard Disks . . . 

.$ Call 

MAYNARD ELECTRONICS 


10MB Hard Disk WS-1 (XT Lookalike) . 

.$ 899 

10M8 Hard Disk VVS-2 (XT Lookalike) . 

$1049 

SYSQEN 


Image Backup (For XT or Maynard) . 

.$ Call 

TALLGRASS 


20-70 MB Hard Disk w/Tape Backup . 

.$ Call 

TANDON 


TM100-2 360K DS/DD 

,$ 170 

TEAC 


Half-Height 320K DS/DD w/Bracket . . 

.$ 149 

Half-Height 640K DS/DD w/Bracket . 

.$ 199 

DISKETTES 

MAXELL 


MD2HD DS/Quad Density for AT 

.$ 45 

SCOTCH 3M 


DS/DD Box of 10 

.$ 29 

VERBATIM 


DS/DD Box of 10 

$ 29 

DISK CONTROLLERS 


MAYNARD ELECTRONICS 

Standard Disk Controller $ 115 

with Parailel Pori $ 165 

with Serial Port $ 175 

Sandstar Modular Disk Controller $ 199 


All Sandstar Modular Options Avail. . Call 


EXPANSION BOARDS 


MAYNARD ELECTRONICS 

Modular Memory Brd. w/64K to 576K . $ 209 


Modular Multitunctlon Board $ 95 

AST RESEARCH 

(All AST boards include SuperOrive, SuperSpool 
and 1 year warranty) 

SixPack Plus w/64K to 384K $ 259 

MegaPlus II w/64K to 512K $269 

Memory Board II w/64K to 384K $239 

I/O Plus II $139 

MegaPack W/128K or W/256K $ Call 

Parallel. Serial, Game Options $ 35 

ORCHID TECHNOLOGY 

Blossom W/64K to 384K $249 

TECMAR 

Captain w/64K to 384K w/Software . . . $ 269 

QUADRAM 

Ouadboard w/64K to 384K $ 269 


PRINTERS & PLOTTERS 


EPSON 

(All Printers include GRAPHTRAX-Plus) 


RX-80 (120 cps, 80 cols) $ Call 

RX-80 F/T (120 cps, 80 cols) $ Call 

RX-100 F/T (100 cps, 132 cols) $ Call 

FX-80 F/T (160 cps, 80 cols) $ Call 

FX-100 F/T (160 cps, 132 cols) $ Call 

JH-80 8 Color Printer (160 cps, 

80 cols) $ Call 

LQ-1500 Near Letter Quality (200 cps. 

132 cols) $ Call 

Epson-IBM Cable $ 25 

HEWLETT PACKARD 

HP-7470A Two Pen Plotter $ Call 

HP-7475 Six Pen Plotter $ Call 

LaserJet Prints 8 pages/min $ Call 

ThinkJet Ink jet printer (80 cols) $ Call 

HP-IBM Cable (works w/Lotus 1-2-3) . . $ 50 

NEC 

NEC 3550 Letter Quality 35 cps $1499 

NEC 2050 Letter Quality 18 cps $ 750 

NEC 8850 55 cps $1999 

Bi-Directional Tractor $ 235 

Cut Sheet Feeder (Feeds 200 Sheets) . . $ 299 

NEC-IBM Cable $ 30 


OKIDATA 

Microline 83A (120 cps, 132 cols) . Best Price 
Microline 92 (160 cps, 80 cols) . . . Best Price 
Microline 93 (160 cps, 132 cols) . . Best Price 
Microiine 84 (200 cps, 132 cols) . . Best Price 


Plug n' Play Best Price 

Dkidata-IBM Cabie $ 25 


We carry paper, accoustical enclosures, printer 
buffers and switches. Call for specifications and 
prices. 












• Systems • Service 

• Support 

at Competitive prices 


To Corporate Buyers: 

Our Company has been selling IBM Microcomputer 
equipment and software almost as long as IBM. We 
have a technical support staff available 60 Hrs/week 
to help you review product compatibility as well as 
solve any equipment or software problem you may 
encounter 

We offer Volume discounts and terms. Our consultants 
are vraiting to serve you. Sa Call Now! 


MONITORS 


AMDEK 

Video 30QA Amber Screen $ Call 

Video 310A IBM Monochrome in 

Amber $ 170 

PRINCETON GRAPHICS 
Newest models HX—12E and SR—12P 
(Call for Into and price) 

HX-12 RGB Hi Resolution Color $499 

Max-12 IBM Monochrome in Amber . .$ Call 

SR-12 Hi Resolution Color $ Call 

TAXAN 122 ni in Amber $159 

ZENITH 124 TTL in Amber $159 


VIDEO-MONITOR BOARDS 


HERCULES Graphics Card . . $ 349 

Color Card $ 179 

PARADISE SYSTEMS Multidisplay . . . .$ 339 


Modular Graphics $ 320 
STB Graphix Plus . . .$ 359 

QUADRAM Quadcolorl . . . .$ 189 

TECHMAR Graphics Master $ 479 

Can Idr specifications and help in deciding which 
board fits your needs. 


MISCELLANEOUS 


RAM chips 64K Set $ Best Price 

8087 or 80287 Co-processor . . $ Best Price 
KEYTRONIC Deluxe Keyboard (KB 5151) .$ Call 

MOUSE SYSTEMS-PC Mouse $ Call 

Surge Suppressors $ Call 

Joysticks $ Call 

SOnWARE 

ALPHA 

Database Manager II $ Best Price 

Electric Desk $ Best Price 

ASHTON TATE 

dBase II $285 

dBase III $ Call 

Framework $ Call 

An 

All Software Training Pkgs $ Call 

BORLAND INTL 

Turbo Pascal $ 35 

Sidekick $ 35 

CENTRAL POINT SOFTWARE 

Copy II PC $ 35 

FOX « GELLER 

Quickcode II or III $ 169 

dGraph (Requires Graphics Card) $ Call 

dUtil (Utilities for dBase II or III) $ Cali 

Quickreport 


(Report Generator. dBase II or III) . .$ 169 


FUNK-Sideways $ 39 

HAYES— Smaricom II $ 99 


IMSI— 4 Point Graphics (Rated #1) ... $ 59 
(Inhance Lotus Graphics) 

INDIVIDUAL SOFTWARE 

Tutorial Set (IBM PC/XT and DOS) .... $ 69 


Typing Instructor $ 39 

SORCIM/tUS 

EasyWriter II System (See Specials) . .$ 195 

Accounts Receivable $299 

Accounts Payable $ 299 

General Ledger $ 299 

Order Entry $ 299 

Inventory Control $ 299 

Payroll $369 

Supetcalc III (Version 2) $ 199 

INFOCOM-Zork I, II, III $ 29 

All games available $ Call 

LATTICE 

C— Compiler $ 299 

C—ftod Smorgasboard (C— Library) .$110 
Lattice Windows (Allows Windowing) .$ 225 

Float 87 (8087 support) $ 89 

Panel (Screen Data Entry Aid) $ 189 

Halo (Color Graphics Utilities) $ 125 

UFETREE 

Voikswriter Deluxe w/TextMerge $ 169 

LOTUS DEVELOPMENT 

Lotus 1-2-3 (Version 1A) $ Call 

Symphony $ Call 

MICRO DATA BASE SYSTEMS 

Knowledgeman $ Best Price 

Kgraph $ Best Price 

Kpaint $ Best Price 

Ktext $ Best Price 

MICROSOFT 

C-Compiler $ 349 

Flight Simulator $ 32 

Multiplan (New Version) $ 129 


Wbrdw/Mouse $ 299 

Mouse w/Software $ 139 

Project $ 159 

Chart $159 

MICROPRO 

Wordstar w/Tutorial on Disk $ 195 

Wordstar 2000 Newest Version $ 269 

Professional Plus $ 329 

Wtordstar 2000 Plus $ 329 

Propack $ 295 

MICRORIM 

R.base4000 $279 

Clout $ Call 

Extended Report Writer $ Call 

MICROSTUF 
Crosstalk XVI (for Hayes 

Smartmodem) $ 99 

MORGAN COMPUTING 

Trace 66 (Assembly Language Debug) $ 89 

Ted (Program Editor) $ 69 

Professional Basic (MOK of workspace) $ 69 

8087 & 80287 Support $ 39 

MUUIMATE INTERNATIONAL 

Multimate (See Specials) $ 269 

PETER NORTON 

Norton Utilities (Newest Version) $ 65 

ROSESOFT 

Prokey (Newest Version) $ 95 

SCARBOROUGH SYSTEM 

Master Type $29 

SOFTWARE PRODUCTS 

Open Access $ Call 

SATELLITE SOFTWARE INTERNATIONAL 

Word Perfect (includes Speller) $ 250 

SOFTWARE PUBLISHING 

PFS/Access $ 65 

PFS/File $ 89 

PFS/Graph $ 89 

PFS/Report $ 79 

PFS/Wrrte $ 79 


Vl/ord $239 


Our Policy 

• We accept VISA. Mastercard, Money Orders, Certified Checks, Cashiers Checks, Personal 
Checks, Wired Funds • We do not charge your card until we ship • No surctiarge added on VISA 
and Mastercard • Allow one week for persorral and comparry checks to clear • COO maximum 
$500 Cash or Certified check on delivery • Please use local phone number for order status In- 
quiries • Prices subject to change without notice • Returrts may be subject to restocking fee. 
SHIPPING (U.S.). For monitors, printers, ar>d hard disk drives add 2% to all orders. Blue label and 
Next Day Air available. For all other items add $4. Moot orders shipped next day. 


APPLIED COMPUTER 
PRODUCTS INC. 

1916 Welsh Road #6, Philadelphia. PA 19115 
215-934-6990 Telex 756876 UD 

1 - 800 - 223-3860 

When you need competitive prices, prompt 
service and compiete support, cali us. 

*I6M is a registered trademark of International Business Machines. 
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Manning the Fort 
At Los Alamos 

How they learned to stop worrying about 
budgets and love their PCs. 

BY CHARLES BERMANT 


LOS ALAMOS. N. Mex.— 
This once secret city, created 
exclusively for the development 
of the atomic bomb, has evolved 
into a high-tech Shangri-La. 
Since the 1976 purchase of its 
first Altair. the Los Alamos Na- 
tional Laboratories have kept 
abreast of the personal com- 
puter evolution, with the latest 
available products represented 
in their on-site equipment. 

When the market for personal 
computers began heating up in 
1981. LANL management esti- 
mated that they would purchase 
about 50 PCs. However, by the 
end of that year, the estimate had 
been exceeded tenfold. Not 
surprisingly. IBM Itself offered 
the best deal. By November 
1984. the number of PCs had 
climbed to 1.600. and their ap- 
plications ranged from classi- 
Kcd data manipulation and satel- 
lite control to cafeteria manage- 
ment. 

“I can't think of any PC use 
that isn't done here — except 
maybe general ledger, which is 
still handled by our main- 
frames." says staff member 
Lynn Maas. "We have even 
stretched Lotus’s 1-2-S to plot 
scientific data." 

The rea.son for the PC's ex- 
tensive use is that it melds more 
easily into lab operations than a 
limited-function tool would. 
According to associate group 
leader George Merritt, "the PC 
has the capability to carry out 
many different tasks — from 
that of a data collector to that of 
an administrative tool." 

“We have found uses for the 
PC that IBM never imagined." 
says staff member Frank 
McGirt. "It has resulted in 
amazing savings of government 
money.” 

But PC users on the Los Al- 
amos staff stress one thing: No 
matter how much they tout the 
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virtues of specific hardware 
configurations and software 
packages, it should not be con- 
strued as a product endorse- 
ment. 

New Mexican Standoff 

In addition to making lab life 
more efficient, the PC cuts 
through the litany of guidelines 
that govern the everyday deci- 
sions of Los Alamos employ- 
ees. Since parts and peripherals 
for the PC are cheap enough to 
be bought from the available 
budget, the byzantine official 
procurement process can be 
sidestepped. 

In other areas, however. PCs 
help make the red tape stick. 
One of the most common uses of 
PCs at the labs is for budget 
planning. Rather than get a mas- 
sive monthly printout on the 
mainframe, managers can now 
do local forecasting based on in- 
formation relevant to their own 
departments. This can help 
foresee and prevent overruns 
and as one employee says. "If 
you overspend here, you die.” 

"With rcs, you have access 
to the numbers you need," says 
program manager Gerry 


Maestas. “If our utilization of 
PCs isn't yet 100 percent, it's 
because it's still new. The lab 
environment lends itself to ex- 
tensive use of PCs — they make 
us more productive at any level. 

One PC-related function high 
on Macstas's list is the Labs's 
electronic mail system, which 
allows employees to leave mes- 
sages for each other instead of 
"getting stuck in a lot of useless 
conversation, which even scien- 
tists tend to do." 

LAN of Enchantment 

The use of local area net- 
works in the Labs is snowball- 
ing. and users can even (with 
the proper password, of course) 
access one of the six Cray main- 
frames. Of the 1.600 PCs in the 
Labs. 400 are XTs and 50 arc 
ATs (Los Alamos, like the rest 
of the country, can't get enough 
of the new hybrid). Fewer than 
100 of the PCs are Tempests, the 
National Security Council-ap- 
proved machine that has been 
configured not to emanate any 
radio signals. 

"We are looking for ways to 
come up with other configura- 
tions that don't emanate." says 
Maas, “but there isn’t a whole 
lot of classified computing done 
on PCs. First of all. it’s required 
that classified material be 
locked in a safe when it's not in 
use — something that’s difficult 
to do with a hard disk. And each 
Tempest costs $7,000. so there 
are budget limitations." 

Fiscal constraints prevent 
there being a PC on every desk: 
instead, common terminal areas 
have been established. There- 
fore. having an XT or AT of 
one's own reflects a certain 
status. "The higher managers 
end up with the XTs." says 
Maas, "so they don’t have to 
figure out which floppies to load 
when.” 

"Wc have found that a pro- 
grammer who has a PC at his 
desk is more productive," says 
Merritt. "It's a flexible tool. 
They end up creating a pro- 
totype of a large system on a 
smaller machine." 

Frank McGirt says. "The PC 
is so flexible, that we have used 
it to integrate some tools that 
were never meant for scientific 
use — and that’s really nice." 

But McGirt al.so feels that 


this can be carried too far. 
"People try to change the ex- 
periment to fit the machine. PCs 
are so easy to use that people try 
to do things they shouldn't. 
They aren't good for gathering 
large blocks of scientific data, or 
anything that requires a multi- 
second response.” 

In fact, software is not only 
diverse, but customized. For in- 
stance, the FORMAT program 
under DOS has been patched so 
that it will not accidentally wipe 
out a hard disk. Another staff- 
written program manages the 
constantly fluctuating secre- 
tarial pool and maintains inven- 
tories of people's requirements 
and abilities in a skills database. 
These programs can't be mar- 
keted. and whatever unclass- 
ified software is developed here 
becomes public domain. 

Word processing, oddly 
enough, is the bane of PC use in 
the Labs. Says Maas. "A lot of 
our word processing for heavy 
scientific applications requires 
the Greek alphabet and other 
symbols. There is no good sci- 
entific word processor for 
the PC." 

Making copies of programs 
for home use is, of course, 
against the rules, and even 
copying a software package for 
use within u division is also 
against the Labs's policy. 

Los Alamos personnel have 
widely fluctuating software 
needs, and the Santa Fe Com- 
pulcrland receives their requests 
for programs by the crate. Store 
manager A1 Harding says that 
"Los Alamos people call up and 
ask for stuff that no normal 
human being would order. 

Mainframes will always be 
an integral part of life at Los 
Alamos, and the room which 
houses them remains off limits 
to most personnel. But as 
McGirt and other scientists 
coax new functions out of desk- 
top machines, the Labs's PC ex- 
plosion has demystified com- 
puters for the greater part of the 
Labs's work force. 

Clearly, Los Alamos employ- 
ees aren't typical PC users. For 
one thing, they seem to have 
more passionate feelings about 
their computers. And. as scien- 
tists. they arc intent on stretch- 
ing the machine beyond its 
intended limits. ■ 
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It’s only logical to do it yourself and save on 

Hard disk & tape back-up 

Statewide has your PC compatible internal storage solution 


10 & 20 Megabyte, Low Power, Half Height 


10 Megabyte, Half Height, Floppy Tape 


Hard Disk Kit. 

These systems are designed with the IBM 
PC USER IN MIND. Just plug it in and it’s 
ready to run. Boots DOS 2.0 directly from 
disk. Low power drives with advanced con- 
trollers gives you the power of an XT. Ev- 
erything you need to make your up-grade 
simple and easy. 

Hard Disks by Cogilo 

Choose additional kits and sys- 
tems for your computing needs. 

• Full Height Hard Disk Drive Kits 

10 MB 05 MS 28 watt 679 

20 MB 85 MS 28 watt 945 

67 MB 30 MS 28 watt 2395 

• External Hard Disk Drives for 

IBM & Apple 

10 MB Complete system 995 

30 MB complete system 1695 

• External 45/60 MB Tape Back-up 

1195 

• Half Height 360K DS Floppy Drive 

159 

• IBM PC. Dual Half Height Floppies. 

256K Monochrome Monitor 

10 MB Hard Disk 2995 

20 MB Hard Disk 3395 

• IBM PC at Complete System with 
45/60 MB 

Tape Drive and 24 MB Hard Disk Call 
43 MB Hard Disk Call 
67 MB Hard Disk Call 


10 MB 


699 

20 MB 

999 


Drive Kit. 

You can now feel at ease with your hard 
disk files stored away on a tape cartridge. 
Our 10 MB floppy tape kit operates as 
easy as your floppy disk, and gives you 30 
disks worth of storage on a .125" tape car- 
tridge. Unit runs off floppy controller board 
in your system. Simple and easy, the 
Statewide way. 


10 MB 


595 

List 795 



Floppy Tape Dnve by Irwin Magnetics 


45/60 MB Internal Streaming Tape 
Back-up System Kit. 


This 9 track tape drive stores for- 
matted data on standard 3 MXL 
tape cartridge. Software allows 
you to access files, copy protect 
files, and back-up/restore hard 
disk very quickly. A very cost 
effective solution to high capacity 
storage. 


45/60 MB 


895 

List 1195 


10 MB Removable Cartridge 
Winchester Hard Disk Kit. 


The Intelligent alternative to hard 
disks without back-up. Winches- 
ter reliability and media security. 
System boots DOS 2.0 from 
disk. Fast access drives you a 
very cost effective solution to 
high capacity storage and data 
security. 


10 MB 


1295 


1 YEAR WARRANTY 
48 HR. REPLACEMENT 


TOLL FREE (800) 882-8311 


ADO as FOR CREDIT CARD USE 




SMTEMIDE 


IL: (312) 932-0890 


Pnc* includes UPS surlace freight end insurvKe Add SlO 00 tor two day err 
lervm For lastesi delivery send certihed check or Crede Card Persorwi 
checks lake 16 days 10 dear IL residenu add 7% sales ia< CorporaHona 6 
stsMuiions call lor purchase order details 


IBM IS a irsdemaik of IBM Corp * 

Irwitt IS a trademark of Irwm Magnetws 
Cogrto <t a trademark of Cogilo Systems 


MICROELECTRONICS. INCORPORATED 

to East 22nd Street. Lombard. IL 60148 
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Sorting Out Sorting Programs 

Helpful hints in deciding which utility is right for you. 

BY CHRIS TERRY 



NEW YORK— If you regulariy 
use a complete database pack- 
age such as dBASE II or Lotus’s 
y-2-i you're unlikely to need a 
separate sorting program, since 
these packages have a built-in 
sorting feature. However, if you 
use a word processor to extract, 
collect and manipulate data, 
then a sort/mcrgc utility is al- 
most essential. 

Which utility you should 
ch(x>sc depends on how often 
you will use it. the volume of 
data to be sorted, and your bud- 
get. Figure I holds u summary 
of the main features of four sort- 
ing utilities for the IBM PC: the 
simple. SORT command built 
into PC-DOS. PCSORT. a 
powerful but rather slow pack- 
age from Microsoft; COSOKT. a 
fast, ncxiblc package from In- 
formation Resources; and the 
jct-propcilcd Supersort II from 
Microl^o International. 

The times given in Figure I 
show relative speeds only, and 
were obtained using a batch pro- 
gram that obtained the time 
from a Tccmar clock/calcndar 
before and after calling each 
sorting method. Program load- 
ing and time displays contribute 
2 or 3 seconds to each of the 
times shown, but arc constant 
for all the packages. The input 
consisted of files created by a 
random-word generator, that 
contained 1,000; 2.000; 4,000; 
or 10,000 lines of ASCII charac- 
ters. In the first run. each line 
consisted of a random-length 
word padded with trailing 
blanks to 20-charactcr length. 
The second run used unpadded 
random-length words, resulting 
in a smaller file. In all files. 40 
percent of the lines contained an 
upper-case letter in column hall 
other characters were lower 
case, with no numerals or punc- 
tuation. This test material could 
be handled by all the sort 
utilities and was more represen- 
tative of live data than a se- 
quence of random numbers 
would have been. 


PC-DOS SORT 
The SORT command is very 
limited in scope and very, very 
slow. However, it can be useful 
with short ASCII files (less than 
500 entries) of names and num- 
bers to be put into ascending or 


SORT command, and gains an 
additional advantage on files of 
40-60K. PCSORT can merge 
any number of presorted files 
and handles any type of file, of 
any length, including those gen- 
erated by high-level language 



descending order. SORT can't 
handle any file larger than 63K 
or that contains numerics in bin- 
ary or packed decimal format. 

You define the sort key by 
specifying the column in which 
the key is to start; SORT then 
treats the rest of the line as the 
key. It offers no facilities for 
record selection on the basis of 
key value. Collation (the 
character sequence in which the 
file is ordered) is in standard 
ASCII sequence (digits, upper- 
case. lowercase); so ZYGOTE 
would precede anaconda in the 
sorted file. The /R option sorts 
the file in descending alphabetic 
order. I/O redirection and pipes 
may be used with (his com- 
mand. 

PCSORT 

Microsoft’s peso/?/' concen- 
trates on flexibility and selec- 
tion power rather than on speed. 
On small files it's approximately 
twice as fast as the PC-DOS 


compilers. 

The maximum number of sort 
keys is 255. and sorting can be 
performed on any combination 
of keys; keys may be defined by 
starting position and length in 

PCSORT 

IBM Entry Systems Division 

P.O. Box 1328 

Boca Raton. FL 33432 

(800)426-3333 

List Price: $175 

Requires; 128K RAM. 

one disk drive. 

an ASCII file, or by fields con- 
taining any of the data types 
supported by IBM PC BASIC. 
COBOL. FORTRAN, or fis- 
cal. Input records may be re- 
jected or selected for transfer to 
the sorted output file on the 
basis of key content tested or 
compared by IF-THEN-ELSE 
statements. 

It is common to invoke 


PCSORT with a command file 
as the only argument. The com- 
mand file (stored on disk) con- 
tains statements that specify 
input and output files, keys, and 
conditional processing. 

The default collating se- 
quence is standard ASCII, but 
you can change this to EBCDIC 
or to any other desired sequence 
by using a translation table. The 
XTABLE program, supplied 
with the package, allows you to 
create new tables and to save 
them on disk. 

Two versions of PCSORT 
program arc currently available: 
one is a standalone version to be 
invoked directly from the DOS 
command line or with the aid of 
a command file; the other is de- 
signed to be linked to and called 
up from an IBM COBOL ap- 
plications program. 

COSORT 

The COSORT sort/merge 
utility, from Information Re- 
sources. is 3 to 10 times faster 
than PCSORT and 5 to 22 times 
as fast as the PC-DOS SORT 
command — the bigger the file, 
the greater the speed advantage. 
COSORT is set up as a coroutine 
that can be invoked from a 
standalone interactive driver, 
from a batch command, or from 
within an applications program. 
COSORT can handle records up 
to 4.096 characters long; the 
maximum number of sort keys 
is 255, and each key may 
specify ascending or descend- 
ing order. 

The advantage of the co- 
routine is that the calling pro- 
gram (whether DOS or an 
applications program) can be- 
gin processing sorted data long 
before the sort has been com- 
pleted. For example, after 
specifying that output data 
should go both to an output file 
and to the console, a 4,50()-line 
input file was completely sorted 
in 50 seconds, but the first 
sorted lines appeared on the 
screen after only 10 seconds. 
This data was also in the output 
file and available for processing 
by another applications pro- 
gram. This feature often re- 
duces total processing time. 

COSORT is provided in two 
forms: one is linked to the 
standalone drivers COUP 
(coHtiHutd on peg* S2) 
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Illustration by Reynold Ruffins 


Will your fiug-in 
modem plug you in? 




Powerful software. 

Crosstalk* XVI auto-dial software 
lets you program up to 40 function 
keys for quick log-on to remote sys- 
tems. It displays transmittal times, disk 
space, and other necessary data. Lets 
your system password-protect your 
data. It even allows terminal emulation. 

Best of all, Crosstalk is easy to use. 
You simply follow the menus and 
prompts. 

Ask your computer dealer to plug you 
into the AJ Connection. The latest in 
a long line of reliable communications 
solutions from AJ. 

Or call us direct. Anderson Jacobson, 
Inc., 521 Charcot Avenue, San Jose, 
California 95131. Regional offices: 
Chicago, IL (312) 671-7155; Fair Lawn, 
NJ (201) 794-9316; San Jose, CA (408) 
263-8520. Dealer inquiries welcome. 


AM3GR5C3N 

JACOBSON 
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Pick out any plug-in modem card. 
Look it over. Study it. Is it truly com- 
patible with your computer.^ Does 
it offer the features you want.’ Is it a 
good value.’ 

Maybe not. Unless you pick the AJ 
Connection from Anderson Jacobson. 

The AJ Connection— complete with 
ail four comports— provides more 
communications capability than any 
other plug-in modem in its class. And it 
works on any IBM bus-compatible 
computer. IBM* PC. IBM XT. Com- 
paq? Columbia? TeleVideo? Fujitsu? 
Eagle? And more. 

Your connection to the outside world. 

An AJ Connection system will link 
your computer to data banks, main- 
frames, remote terminals, or other PCs. 
It dials up to 40-digit sequences, answers 
calls, and disconnects. All automatically. 
All from one board. 

The asynchronous communications 
adapter that many systems don't include 


•Trademark 


is standard. So you get an extra port 
for simultaneous recording and printing. 
Plus a built-in speaker. All without over- 
lapping into adjacent expansion slots. 


AJ Connection coma complete tLith phtg-in modem, 
cabling, so/hvare, and full documentation. 
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FEATURE 

K-DOS 

SORT 

PCSORT 

COSORT 

Supenort II 

TIMES (min:sec): 

RUN 1 , random words padded 
to 20 characters. 

ENTRIES FILE SIZE 

1,000 22K 

1:57 

0:57 

0:18 

0:25 

2,000 43K 

6:47 

2:06 

0:44 

0:43 

4,000 86K 

NA 

4:54 

1:27 

1:18 

10,000 2I5K 

NA 

12:54 

5:05 

3:07 

RUN 2, random words I to 16 
characters. 

ENTRIES FILE SIZE 

1,000 IIK 

1:17 

0:43 

0:17 

0:13 

2,000 21K 

4:48 

2:09 

0:27 

0:29 

4,000 41K 

18:48 

7:29 

1:08 

0:51 

INVOCATION: 

Standalone Driver 

NA 

Yes 

Yes 

Yes 

Command Files 

No 

Yes 

Yes 

Yes 

Linkable Module 

No 

Yes 

Yes 

No 

MERGING: 

No 

Yes 

Yes 

Yes 

INPUT nLES: 

Maximum number 

1 

NA 

127 

32 

Maximum size 

63K 

NA 

NA 

NA 

ASCII, CR-delimited 

Yes 

Yes 

Yes 

Yes 

BASIC & other types 

No 

Yes 

Yes 

Yes 

KEYS: 

Max. number of keys 

1 

255 

256 

32 

Positional 

Yes 

Yes 

Yes 

Yes 

Comma-delimited & ocher 

No 

Yes 

Yes 

Yes 

SELECTION: 

Conditional 

No 

Yes 

Yes 

Yes 

Reject 

No 

Yes 

No 

Yes 

COLLATING SEQUENCE: 

ASCII 

Yes 

Yes 

Yes 

Yes 

EBCDIC 

No 

Yes 

No 

Yes 

Other 

No 

Yes 

No 

Yes 

SPECIAL OUTPUT FILES: 

No 

Yes 

No 

Yes 


Figure 1: A comparison (f tht main features if four sorting utilities. 


Sorting Programs (continued} 
(which accepts commands inter- 
actively from the console) or 
RECOUP (which takes its in- 
structions from a command hie 
stored on disk); while the other 
is a relocatable object module 
that can be linked into an ap- 


COSORT 

Information Resources. Inc. 
Box W 

Manhasset. NY 11030 
(516) 365-7629 
List Price: $150 
Requires: 64K RAM, 
one disk drive. 


plications program written in a 
language that has facilities for 
calling assembly-language rou- 
tines. 

COUP'S human interface is 
excellent. (Yompts arc clear and 
helpful, and when the sort is 
completed it gives you the op- 
tion of saving the parameters in 
a command file for further use 
with RECCXJP. The documenta- 
tion is explicit and adequate for 
both user and program de- 
veloper; it gives examples of 
how to link COSORT into an 
assembly language program 
and a BASIC program and how 
to pass parameters and results. 

Supersort II 

Supersort //, from MicroPro 
International, is the Cadillac of 
sort/merge utilities. It has more 
selection features and can han- 
dle more data types than the 
other packages reviexved here, 
and it is blindingly fast — 6 to 22 
times faster than PC-DOS 
SORT. This is a real advantage 
when you have large volumes of 
data. Supersort // can be in- 
voked from a DOS command 
line containing filenames and 
attributes as arguments; how- 
ever, to avoid mistakes it is bet- 
ter to invoke Supersort II 
without an argument. The pro- 
gram then prompts you for the 
required information. Alter- 
natively. you may invoke Super- 
sort II with the name of a 
command file that contains the 
required information. Unlike 
PCSORT. COSORT. and the 
CP/M-80 version of Supersort. 
the IBM PC version does not 
come with a linkable object 
module that can be invoked 
from within an applications pro 


gram. 

Options allow a variety of 
output files to be created for 
both merging and sorting opera- 
tions. For example, the output 
file may receive only the keys 
extracted from the input rec- 
ords. or sorted record numbers, 
or pointers to the input records. 
These pointers contain the sec- 
tor number of the file where the 
record begins and a byte offset 
to the start of the record. The 
advantage of such files is that 
they are much smaller than files 
containing reordered complete 
records, though you need other 


utilities to use them effectively. 
This kind of flexibility helps off- 
set the lack of a module that can 
be linked to and invoked from 


Supersort // 

MicroPro International 
33 San ftblo Ave. 

San Rafael. CA 94903 
(415)499-1200 
List Price: $200 
Requires: 64K RAM, 
one disk drive. 


within an applications program. 

Supersort II can select or ex- 
clude records on the basis of a 


wide range of data tests, includ- 
ing tests for a range of values. 
The numeric values tested may 
be in any format supported by 
Microsoh languages for the 
IBM PC. The default collating 
sequence is standard ASCII, but 
you can easily change it. 

You can use also Supersort 
IPs facilities for non-sorting 
purposes such as converting a 
file to a different type, changing 
record length, selecting and re- 
arranging positional fields 
within each record, and con- 
verting data to a different 
character set. ■ 
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Networking Raised to a 
Greater Power 


Advanced Technology. With it. IBM tripled the speed of the 
PC and increased its memory capacity five-fold Nowhere is 
this increase in computing power more important than in 
networking situations. If the ATs technological advances 
have prompted you to look into a multi-user network, you 
owe It to yourself to take a closer look at MultiLink 
Advanced ’*' ... a unique multi-tasking. multi-user network- 
ing system that runs programs under PC-DOS 3.0. 

Eight Workstations for the Price of an AT. MultiLink 
Advanced represents the next generation in networking 
systems for IBM microcomputers. The system enables ter- 
minals. connected to a single AT. to emulate IBM-PC s hav- 
ing up to 480K of RAM (The PC-Shadow “terminal, shown 
above, even has a PC look-alike, as well as work-alike, 
keyboard and display). 

This means that instead of spending $3,000 per worksta- 
tion for a PC with a Kilobuck Network Interface Board," you 
can use inexpensive terminals . . . eight of which cost less 
than an IBM AT. Even if you need only one workstation 
connected to your AT. you'll realize significant savings. 


MultiLink Advanced “ . . . Instant Access to All of Your 
Resources. Central to most multi-user situations is the 
need to coordinate a variety of printers. With what's been 
described by PC-Tech Journal as *■. . . by far. the best print 
spooler for the IBM PC." MultiLink Advanced “ gives users 
the option to print either at their workstations, or at a central 
location. In addition, programs and files can be shared by 
multiple users locally or through use of a modem. Just think 
of it . . . having remote access to an AT with a lightweight 
terminal modem. 

Although designed to take advantage of the AT. MultiLink 
Advanced “ runs on all versions of PC-DOS. except 1 .0. and 
certain implementations of MS-DOS. A wide range of lead- 
ing programs are supported which include WordStar. 
dBASE III. Multimate, and Lotus 1-2-3. 

Get the Advanced Story Today. Call The Software Link 
Today for complete details and the dealer nearest you. Multi- 
Link Advanced “ is immediately available at the suggested 
retail price of $495 and comes with a money-back guaran- 
tee. VISA. MC. AMEX accepted 
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ADVAIS 61 @ 

CL ;'THE software link, INC. 


0601 Dunwoody Place. Suite 336. Atlanta. GA 30338 Telex 4996147 SWLINK 
CALL. 404 998-0700 

Dealer Inquiries Invited 

MulliLink Adv.iCK.i-d * is .i hridcm.irk ul The Sollwitc Link Inc 









WHEN SPREADSHEETS DONT 
GIVE YOU THE PICTURE... 

UNE CHAtnS GANTT CHARTS 3-DIMENSIONAL 

STATISTICS PROJECT SCHEDUUNG BAR CHARTS 



MULTI-SCALE BAR CHARTS 
NEGATIVE BAR CHARTS 


a liMHiait 


im niuiKiis KJii m iMaiii nuiii 



FLOW CHARTS 
ORGANIZATION CHARTS 



PIE CHARTS 




THE FIRST COMPLETE GRAPHICS PROGRAM DESIGNED FOR EVERY BUSINESS USE ON IBM-PC's* 


ENERGRAPHCS' 

Dynamic and so easy-to-use, ENERGRAPHICS Is already helping business managers at 40 
Fortune 500 companies. ENERGRAPHICS Is used In Finance, Marketing, Sales, Advertising, 
Research and Data Processing. Both VIsICalc® and Lotus 123’“ spreadsheet files Interface 
with ENERGRAPHICS. For the first time business executives can plan, protect, present, analyze 
and report with the best looking professional graphics available on the IBM-PC and 
compatibles. 


VftrCate is s rsgistBrsd trsdemark of Warcorp. 

Lotus 123 b a traOvnark of Lotus Deveiopmeni Cofp 


NEW! T.f. & WANG PC VERSIONS 


Call 800-325-0174 
(except in Missouri) 
for our detailed 
ENERGRAPHICS brochure 


ENERTRONICS 


Enertronics Research. Inc. 

150 N. Meramec • Suite 207 • St. Louis. MO 63105 • (314) 725-5566 


ORCLE 134 ON READER SERVICE CARD 


• HARDWARE CONFIGURATION IBM-PC. 128K. Dual Dsk Dme. Graphics Adapter . Dot Matrix Prtnteh and/or XY Plotter: Compaq. Columtjia and Eagle Computers. 
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PRODUCT REVIEW 


Taking to Task a 
(Multi) Taskmaster 

Digital Research’s Concurrent PC -DOS 
system opens up your applications options. 

BY TOM BADGKTT 


Concurrent PC-DOS 

Digital Research. Incorporated 

16() Central Avenue 

Piicitic Grove. CA 93950 

408-649-3896 

List Price: $295 

Requires: 256K RAM. 80-coI- 

urnn display, two double-sided 

disk drives. 5I2K RAM and 

hard disk recommended. 


enlly dix:sn't provide memory 
partitioning to take advantage of 
more than the PC s 640K RAM 
maximum. 

Four memory-hungry appli- 
cations. such as spreadsheets, 
graphics, or complicated word 
priK'essors. obviously won't 
run simultaneously. But a Con- 
current utility permits adjust- 


Practically. however, many of 
todays popular programs by- 
pass the operating system dur- 
ing screen updates, so if you 
reduce the size of the window, 
information may spill over to 
other parts of the screen. 

You can't run more than one 
application that uses BASICA. 
And. because most applications 
aren't designed for a multitask- 
ing environment, printer han- 
dling and other details of opera- 
tion may be cumbersome. Of 
course, thc.se weaknesses owe 
less to Concurrent's dclicicn- 
cies than to the limitations of 
today's applications software. 

System Interface 

Concurrent has a number of 
system utilities. You can use one 
to create a RAMdisk. although 
you probably won't have enough 


Concurrent PC -DOS. from Digi- 
tal Research, is a brand new 
multi-user, multitasking operat- 
ing system that will surprise 
both PC-DOS and CP/M de- 
votees. It Uxiks like CP/M but 
works like PC DOS. or vice ver- 
sa. Like regular CP/M. most 
system-level programs arc 
named disk files that load and 
run as needed. But the resident 
part of Concurrent will accept 
many PC-IX)S commands and 
conventions. Concurrent can 
run up to four PC-DOS or 
CP/M applications simultane- 
ously and support two users, 
one on the PC keyboard and one 
on a “dumb " terminal attached 
to a serial port. 

Power Politics 

Although Concurrent will 
run on a dual floppy. 256K 
RAM system. Digital Research 
recommends 5I2K RA.M with a 
hard disk, and even that may not 
be enough. The software comes 
on four double-sided floppy 
disks. The boot disk is in CP/M 
formal, the rest in PC-DOS. A 
hard disk installation needs at 
least 1.2 megabytes partitioned 
for CP/M. and each “window." 
or application, starts with 64K 
of RAM. 'I'he operating system 
u.scs another 1.5()K, If you add it 
up. you realize that memory be- 
comes a premium in a hurry, 
even in a 64()K system. Unlike 
.some multi-user, multitasking 
packages. Citneurrent appar- 



This Concurrent PC-DOS ttisptax shoMs a commaml menu aiuJ special fuiu lions. 


ment of the memory allocated to 
each window. dBASE //. forex- 
ample. should run in only 48K. 
but /-2-.^ will need I50K or 
more, depending on spread- 
sheet size. 

The serial terminal can’t run 
programs that use direct screen 
addressing because the PC's 
video handling won't work with 
an RS-232 remote terminal. A 
measure of file security is pro- 
vided for CP/M files, but there's 
no true file-l(K'king protiKol to 
prevent the serial terminal user 
from overwriting files of the 
main user. 

The software starts with a full 
screen assigned to each win- 
dow. but the size and position of 
the four windows can be ad- 
justed. so you could theore- 
tically have four applications 
running on the same screen. 


memory for four users and a 
RAMdisk. Each window can 
have up to 50 custom function 
keys, and separate STARTUP 
files— like the MS-DOS AUTO- 
EXEC. BAT file — help cu.slom- 
izc each window. Also, editing 
the [X)S command line is easier 
and more versatile than with 
MS-DOS. Application pro- 
grants for data communication, 
word processing, and 
Rol(xJcx-typc name and address 
file arc included, but you may 
want more comprehensive pro- 
grams for some of these tasks . 

A File Manager (FM) pro- 
gram provides easy interface 
between the user and the operat- 
ing system. With FM you can 
select most of Concurrent's fea- 
tures from a scries of menus. 
The program uses .screen ad- 
dressing with window-like box- 


es. A status line at the bottom of 
the .screen reminds you of 
printer activity, which drives 
arc active, and what programs 
arc running in each window. 

A context-sensitive help 
utility is accessible from Con- 
current menus. This is a DOS 
without the intimidating blank 
screen common to older operat- 
ing systems, but you can bypass 
the menus and help screens if 
you’re comfortable controlling 
it directly. 

Concurrent suppt)rts MS- 
DOS paths with floating drives, 
which are logical drives for files 
in DOS root directories or .sub- 
directories. A System disk 
specification forces Concurrent 
to look for files on the system 
drive. 

Concurrent's Subset of Files 
is another method of handling 
the potentially large directories 
of a hard disk system. This 
utility masks all but the 
specified files from the File 
Manager, so you sec only the 
subset of files you want to use. 

A Nice Idea 

The idea of running four ap- 
plications simultaneously is at- 
tractive. The thought of adding 
a second user to a PC for the 
price of a serial card and a dumb 
terminal is exciting. Their im- 
plementation on Concurrent 
PC-DOS, however, is a little 
disappointing. With four pro- 
grams operating, the PC slows 
down noticeably. (It docs run 
better on the PC AT. ) The serial 
user can’t run most of tixiay's 
popular programs. 

For a program such as Con- 
current to be really useful, the 
applications have to be designed 
around the operating system. 
Moreover, multitasking systems 
may be the coming trend, but 
who will set the standard? Con- 
current must compete against 
IBM's Topview. which many in- 
dustry observers arc belting on 
to become the multitasking 
standard for the PC. 

Concurrent PC-DOS works, 
the documentation is clear 
(though the preliminary version 
didn't have an index), and it's 
easy to use. considering its size 
and power. But the sad fact is. 
today’s most popular proccs.sors 
and .software simply aren't 
ready for it yet. ■ 
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MICRO CAP and MICRO LOOK 



••• 


not in line. 


/Vfc'XT/ 



/nyoWN WOliKST^TlOti 



How many long unproductive hours 
have you spent “in line" for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 

MICROCAP: 

Your Analog Solution 

MICROCAP is an interactive analog 
circuit drawing and simulation system. 

It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
mcxiels of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs ^arse matrix techniques for 
faster simulation ^>eed and larger net- 



'"Typical MICROCAP Transient Analysis" 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro cap^ility. 


MICROLOGIC: 

Your Digital Solution 

MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes — just like the 
real thing. 

CIRCLE 497 ON READER SERVICE CARD 



"Typical MICROLOGIC Diagram " 


Reviewers Love 
These Solutions 

Regarding MICROCAP ... “A highly 
recommended analog design program" 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83)- 

Regarding MICROLOGIC ... "An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 

MICROCAP and MICROKXJIC are 
available for the Apple II (64k), IBM PC 
( I28k). and HP- 150 computers and priced 
at 1475 and 1450 respectively. Demo 
versions are available for 175. 

MICROCAP II is available for the 
Macintosh. IBM PC (256k). and HP150 
system.^ and is priced at 1^5. Demo 
versions are available for 1100. 

Demo prices arc credited to the 
purchase price of the actual system. 

Now, to get on line, call or write today! 

Spectrum Software 

■ 1021 S. Wolfe Road. Dept. F 
Sunnyvale. CA 94087 
(408) 738-4387 




NORTHCnSTCRN 

SOFTUJRRC 

88 Ryders Lane, Stratford, Connecticut 06497 

• Up to 50% off / software purchases over $300 an additional 2% off 

• New larger facilities to serve you better 

• School & corporate purchase orders accepted 

• No additional charges for credit card orders 


Look for us In every second issue! 


Entertainment 

ARMONK 

Executive Suite ! 

ATARISOFT 

Defender i 

Centipede < 

Dig Dug : 

Donkey Kong ; 

Joust : 

Jungle Hunt i 

Moon Patrol 
Ms Pac Man 

Pac Man I 

Pole Position : 

RotMtron : 

Staigale I 

(PTI/AUTOMATEO SIMULATIONS 

Dush Crumble & Chomp : 

Temple of Apshai I 

Star Warrior 

BLUfCHP 

Baron 

Millionaire 

Tycoon 

IMOERBUNO SOFTWARE 
Lode Runner 
Serpentine 
FUNTABTIC 
Big Top 

Cosmic Crusaders 
Master Miner 
NATOEN 
Sargon III 

mFONM 

Deadline 

Enchanter 

Infidel 

Planeltall 

Sorcerer 

Staler OSS 

Suspended 

Witness 

ZorkI 

Zork II 

Zoiklll 

Seaslalker 

MICRO LAB 

Miner 20^r 

Death in the Caribbean 

The Heist 

MICROtOfT 

Flighi Simulator 

OKSTA 

Chess 

Backgammon 
0RI6IN SYSTEMS 
Caverns of Caliislo 
Ultima III 
ORION SOFTWARE 
J'Bird 
PCMan 
Paratrooper 
Pits S Stones 
PC SOFTWARE 
Armchair Quarterback 
Championship Blackjack 
Chess 2001 

SERA CONSUMER PRODUCTS 

Buck flogers 

Congo Bongo 

Starliek 

Zaxxon 

SIERRA 

Fiogger 

Ultima II 

Championsliip Boxing 
StRfUS SOFTWARE 

Buzzard Bait 
Call To Arms 
Gorgon II 

SIR TECM SOFTWARE 
Wizardry I 

STRATENC SIMULATIONS 
BalUe lot Normandy 
The Warp Factor 
Tigeis In The Snow 
SUBLOBIC 

Night Mission Pinball 


Educational 


CollegeBoard 1IS00 

Gorens Bridge 53.00 

Mastering The SAT 99.00 

Murder By The Dozen 24 00 

Match Wits 20 00 

COEX 

All training programs 44.00 

COUNTERPOINT SOFTWARE 
Eaily Games tor Young Children 2000 
EailyGamesFractionFactory 20.00 
Early Games Match Maker 20 00 

Early Games PiKe ot Cake 20 00 

Ouizagon 2S00 

OAtnOiON S ASSOCIATES 
Malhblaster 3300 

Speed Reader II 45.00 

Word Attack 33.00 

DESI6NWARE 

Creature Creator 27.00 

Crypto Cube 27.00 

Math Maze 27 00 

Spellicoptei 27.00 

Spellakazan 27.00 

Spellagraph 27ro 

OIM 

Alien Addition 24 00 

Meteor Multiplication 24 00 

Minus Mission 24.00 

Demolition Division 2400 

Alligator Mix 2400 

Dragon Mix 24.00 

EOUWARE 

Algebra 1 2800 

HARCOURT BRACE JOVANOVICH 
Computer SAT SOU 

GreTest 63.00 

HURUN EDGE 


INEt CORO 
Speed Read Plus 
KNOWARE 
Knoware 
LEARNING CO 
Magic Spells 
Moplown Hotel 
Mopiown Parade 
Work Spinner 
Addition Magician 
MECA 

Basic Building Blocks 

SCARBOROUGH 

Master Type 
Run For The Money 
SOIOLASTIC 
Turlle Tracks 
SIERRA ON-LINE 
Dragons Keep 
Troll s Tale 
SIMON 0 SCHUSTER 
Typing Tutor III 
Wordivision 
SPINNAKER SOFTWARE 
Alphabet Zoo 
Delta Drawing 
Face Maker 
Fraction Fever 
Hey Diddle Diddle 
In Search ot the Most 
Amazing Thing 
Kmdercomp 
Rhymes & Riddles 
Story Machine 
Kids on Keys 
Snooper Troops *1 


BROTHER 

HR25 

CITOH 

Prownier 85t0AP 

Piowiiler 8510 SP 

OYNAX 

DX-tS 

EPSON 

FX80 

PX 100 

RX80FT 

LO 1500 

IDS 

Piism BOlElasici 

Prism BOlFull) 

Prism 132 (Basic) 

Prism 132 (Full) 

Microprism 

JUKI 

6100 

MANASMAN TALLY 
MT 160L 
MT tOOL 
MT Spiril 


93P 

SILVER REED 

Exp 400 
E.'pSOO 
ExpSSO 
Exp 770 

STAR MiCRONICS 
Gemini 10X 
Gemini 1SX 


ANCHOR AUTOMATION 
MaiK XI1 1200 
Mark VI 
HAYES 

Smartmodem 300 
Smartmodem 1200 
Internal 12006 
NOVATION 
Access 1-2-3 
Smart Cat 103-212 
J-Cat 

PROMETHEUS 
Pro Com 1200 

Blank Media 

Elephant SS/OD 
Verbatim $S/DD 
Verbatim DStDO 
Maxell SS/OD 
Maxell DS/DD 
Memoiex SS/OD 
Wabash SS/DO 


Specials 

ALPHA 

Eteciiic Desk PC 
Electric Desk JR 
BORLAND 
Turbo Pascal 
Side Kick 
BROOERBUNO 
Bank Slieel Wiitei 
CENTRAL POINT 
Copy PC 
HARVARD 
Pcoieci Manager 
PETER NORTON 
Norton Utilities 
ROSESOFT 
Prokey 30 

SATELLITE SOFTWARE 
WordPeifeci 
SOFTWARE ARTS 
TK Sotvei 

SPECTRUM HOLOBYTE 
Gaio 

Accessories 

AST 

Six Pack Plus (64K) 

Mega Plus II |64K) 

Combo Plus II 

I/O Plus II 

CHALKBOARD 

Power Pad 

Starter Kit 

ELEPHANT 

Flip N File 

HERCULES 

Color Graphics 

Monochrome Graphics 

KENSINGTON 

PC Saver 

Micro Saver 

KEYTRONIC 

Keyboard 5150 

K8 5151 

K8 5151 Dvorak 

KOALA 

Koala Pad 

KRAFT 

Joystick 

MICROSOFT 

Ram Caid356K 

System Card 64K 

System Card 256K 

Mouse 

PERSYST 

Color Graphics Board 
Monochrome Board 
PLANTRONteS 
Coloi * 

OUAORAM 
Quadiink 
Quadboatd I 
Ouadboard l (64K) 
Ouadboard il 
Ouadboard II l64Ki 
Quad 512 (64K| 

Quad Color I 

Quad Color II upgiade 

STB 

Super 1/0 
Graphics Plus II 
Graphics Plus 
Rio-Plus (64K) 

SWEET ELECTRONICS 
Echo (or IBM 
TG 

Joystick 

TALL6RA88 

Hard Disk 

THUNDERWARE 

Thunderclock 

TITAN 

Accelerator PC 


Call on 
IBM 

Computers 


ALPHA 

Database Managei II 17000 

APPLIED SOFTWARE TECHNOLOGY 
Versatorm 235 00 

ASHTON TATE 

Friday 169 00 

dBase II 260 00 

d Base III Call 

ASK MICRO 

AP/AR/GL/Inv/PR M 29500 


BEST PROGRAMS 

PC/Personal Finance Program 65 00 
BIBLE 

The Word 12950 

CHANG LABS 

file Plan 19000 

Graph Plan IBOOO 

Memo Plan 190 00 

Slarler Kit (Memo/Gtaph/Filei 497 00 
CONTINENTAL SOFTWARE 
Home Accouniani Plus BO.OO 

Properly Management 320 00 

FCM 7900 

The Tax Advantage 4500 

DIGITAL RESEARCH 

CPM/ae 36ro 

C Compiler (PC Dos) 218^ 

Dr logo 64ra 

DOW JONES 

Market Analyzer 225 00 

Market Manager 19300 

FINANCIER INC 

Financierll 11400 

Tax Series 96 00 

FOX i GEILER 

D Utility 54 00 

Quickcode 14500 

FUNK SOFTWARE 

Sideways 4000 

HAYDEN 

PieWriiei >29.00 

The Wilier 34 00 

The Speller 34.00 

TheCalendai 3400 

HOWARD SOFT 

Real Estate Analyzer It lUOO 

INFORMATION UNLIMITED 
Easy Speller li 67 00 

Easy Maitei 11 B7 00 

Easy Writer II System Cill 

LIFETREE SOFTWARE 
Volkswriler Deluxe 154.00 

LIVING VIDEOTEXT 

Think Tank 119.00 

LOTUS DEVELOPMENT 

1-2-3/Symphony CiH 

MAIN STREET SOFTWARE 

Mam Street Filer 179.09 

MECA 

Managing Your Money 119.00 

MICROPRO 

Wordstar Packages Call 

MICRORIM 

R base 4000 275 00 

Cloul 124 00 

MICROSOFT 

Multiplan 124 00 

Word 245.00 

Word With Mouse 285.00 

MICROSTUF 

Crosstalk XVI I05X 

MONOGRAM 

Dollars & Sense 06 00 

PBl 

Personal Investor 99 DO 

PEACHTREE 

Peach Pak IGI/AR/AP) 19500 

PEARLSOFT 

Personal Pearl 19100 

Accounting Pearl 580 00 

PROFESSIONAL SOFTWARE 
Word Plus Call 

Word Plus Jr Call 

Word Plus With The Boss Call 

SOFTWARE PUBLISHING 
PFS Repot! 79.00 

PFS Write 79.00 

PFS Graph 7900 

PFS File Bi ro 

SORCIM 

Super Cak II 14900 

Super Cak III 21000 

Superwiitei 19100 

VISICORP 

Visi Packages Catl 


ffsomathlng you would like is not listed, Just call. For inquiries and Cunnecticut Orders Call (203) 268-1850 
For Fast Oefcverv send cashier's check, cerbtad check or money order Personal and company check ORDERS ONLY -TOLL FREE 


For Fast Oefcvery send cashier's check, cerbtad check or money order Personal and company check 
alow 3 weeks Id dear Shvpmg Software (S2 SO nmmum) C O D add an additional $1 75 Sh(i(img 
Hardware (please cal) Alaska, Kawa*. Canada. PO. APO and FPO SS 00 minimum Forenjn orders 
' $15 00 mramum and 1546 ot aR orders over S10D Mastercard & Visa (include card § and expda- 
bon date) Connecbcut residenis add 7 546 sales tax We ship same day lor most orders Prices 
subiecf to change without notice School purchase orders accepted AR returns must have a return 
authonzalwn number Cal 203-266-1BS0 to obtain one before returrang goods lor replacement 


7 DAYS/WK QAM to 9PM EST 

1 - 800 - 382-2242 


CIRCLE 120 ON READER SERVICE CARD 



PC NEWS 


BOOK REVIEW 


One Step Beyond 

Using Symphony and Mastering Symphony 
pick up where the Lotus manuals leave off. 

RICHARD WERBIN 


occasional complaints about 
Symphony design features. In 
fact, the book tells you some 
very useful things that were left 
out of the Lotus manuals. 

When Cobb describes 
Symphony's word processing 
features, he includes a techni- 
que for formatting part of your 
text in bold print that is much 
simpler than the “official” seven 


Mastering Symphony 
Douglas Cobb 
SYBEX.Inc. 

2344 Sixth St. 
Berkeley. CA 94710 
(415) 848-8233 
Copyright: 1984 
Cover Price: $24.95 
ISBN: 0-89588-244-2 


Using Symphony 
Geoffrey LcBlond 
and David Ewing 
Que Corporation 
7999 Knue Rd..#202 
Indianapolis. IN 46250 
(800)428-5331 
(317)842-7162 
Copyright: 1984 
Cover Price: $19.95 
ISBN: 0-88022-124-0 


In 1983. Douglas Cobb and 
Geoffrey LeBlond wrote a very 
good book called Using 1-2-3 
(Que Corporation). In fact, they 
managed to accomplish the 
rarest of all tasks for a technical 
book: Using 1-2-3 was clear 
enough to be helpful to novice 
1-2-3 users while still providing 
valuable information, ideas, 
and techniques to knowledge- 
able and experienced users. 
Now. Cobb and LcBlond have 
gone their separate ways, and 
each has written a book to help 
you learn about Symphony. 
LcBlond has teamed up with 
David Ewing to write Using 
Symphony, while Douglas Cobb 
has written Mastering Sym- 
phony. 

Supplementing Lotus 

Mastering Symphony and 
Using Symphony arc aimed at an 
wdicnce ranging from first- 
time Symphony users to experi- 
enced 1-2-3 users to pros who 
have varying levels of experi- 
ence with some of Symphony's 
features. Both books supple- 
ment the Lotus manuals, the in- 



teractive computer tutorial, and 
the on-line help facility. How- 
ever. each book emphasizes dif- 
ferent Symphony features. 

Mastering Symphony is both 
a reference book and a tutorial. 
All the standard Symphony top- 
ics — spreadsheets, word proces- 
sing, data management, graph- 
ics. and communications — arc 
explained in detail. Separate 
chapters cover the use of 
windows, macros and the 
Symphony command language, 
the add-in program feature, and 
an introduction to data com- 
munications. 

Mastering Symphony's real 
strengths arc the tips, tricks, 
warnings, clarifications, and 



key.stroke technique given in the 
Symphony manual. Mastering 
Symphony tells you how to do 
the same thing in only three key- 
strokes. This helps obviate the 
common complaint that 
Symphony requires more key- 
strokes to perform some of its 
tasks than other programs do. 

Cobb warns you about the 
DOS.APP add-in program. 
This feature allows you to exit 
from Symphony, run a program 
such as FORMAT, and return 
back to the point from which 
you exited. Mastering Sym- 
phony warns you to save your 
file before you try the program. 
I can personally attest to the 
wisdom of this warning. 


Breakthrough Beats the Clock 

From a scrf'twarc company eager to pat it^lf on its corporate 
back, we received a press release with this headline: “Break- 
through Software Combats ‘Vaporware* by Shipping Time Line 
On Schedule. September 29, 1984.” (For details on Time Line 
see PC. Volume 3 Number 22, page 62. ) 

Breakthrough's president. William Lohse. claims “one of the 
reasons that we were able to get the product out on time was that 
we had such a great tool {Time Line) to schedule ail aspects of 
developing, producing, and marketing Time Line." 

We congratulate Breakthrough on meeting its September 29 
deadline, but perhaps Lohse should give an extra copy of this 
time-budgeting program to his publicity department. The an- 
nouncement was labeled. “For immediate release October 22. 
1984.” — James LangdeU 


Using Symphony attempts to 
start where the Lotus manuals 
leave off. Ewing and LeBlond 
try to explain all the basic fea- 
tures of Symphony and to clarify 
the fine points of usage by 
systematically covering all the 
major Symphony topics. In ad- 
dition. Using Symphony in- 
cludes a chapter on a com- 
prehensive mode) that ties 
together all the Symphony en- 
vironments. The chapter on 
macros details the practices to 
follow in building up and testing 
a personal macro library. 

Clarifying (he Fine Points 

If you have a lot of experience 
with 1-2-3, then you will appre- 
ciate the fact that this book puts 
a label, “New with Symphony,” 
in the margin when it discusses 
a feature that was in 1-2-3 but 
was changed or expanded in 
Symphony. It also includes a 
l-2-3lSymphony cross-refer- 
ence guide that compares 1-2-3 
menu commands with their cor- 
responding Symphony menus. 
Using Symphony's screen shots 
arc noticeably better than those 
of Mastering Symphony. 

Accurate Titles 

Using Symphony and Master- 
ing Symphony both provide 
important supplements to the 
Lotus manuals. They offer clear 
explanations, valuable hints, 
and numerous examples. Curi- 
ously. the titles of these books 
arc quite accurate and certainly 
appropriate. Using Symphony is 
devoted to the use and under- 
standing of Symphony. Master- 
ing Symphony goes beyond this 
plateau to help you conquer 
various techniques and gain in- 
sights into tips and tricks of the 
system. 

On some topics. Using 
Symphony is clearer and more 
systematic in its approach. 
On other topics, Ma.stering 
Symphony offers more depth 
and better ways to get things 
done. If I had to choose just one 
of these books for myself, I 
would buy Mastering Sym- 
phony. However, if you plan to 
use Symphony extensively, you 
might want to purchase l^h 
books so you can benefit from 
two different insights into this 
complex but extremely useful 
program. ■ 
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$795 10 MEGA-BYTE HARD DISK SY^EM " ^ • 

$i095 20 MEGA-BYTE HARD DISK SYSTEM ;: / :% 

NOW INCLUDES ASSlST/PAK™SOFrWM<£* 

^ • • THE INSIDER; SERIES • • 

ISOO • 10 Ml'tiA-BV'l K WIXC’IIESTKr'; . . $705 ISIO • MK K()-T.\I>E BA( KI P SYSTEM . $905 

W/IIard (Hsk cimtroUcr ■ wllli power supply ^ 

lSao»2() MlXiA-BVTi; WIXC'IIESTKK. .$1005 XTOl • MK KO-TAPi; W/'AHifih Floppy . . . .$905 

\\'/41iird disk conlrollcr ■' _ ‘ ^ 

IS+O • 41) MF;0A-BY TF. WINCllESTF K . . $2205 ISI^S • I’OWER SUPPLY . .-. . . $206 

\V/llur<J *Usk coiitn>Ilcr and pwr. supply 

ALSO AVAIL-AilLKi SINOJj: ('AKD FU>PPV/IIAKl) DISK CONTHOIXUR ADD $ lH& (k) TO ERICAS ' 

ONE YEAR WARRANTY - 50 DAY MONEY BACK OAFRANTEE 
*(\>mmuinl/Asslst • Dos inunnal 011 Disk - There when you need it! 

Cuche/Assisl "'‘-A new HARD disk caching progruin gives more speed - faster dlsl^acccs^ 
time and increased throughput - 

Micro Design lulcrnaiioiial Inc.; (i5()6 University Hlvd.; Winter Park, FI. 527!)2 
Micri) Design Internalloiinl Ine.,‘(MDI) is an 8 year old Company Specializing in Inierfiul upgrades for IBM 
P(', XT and PC t^ompatables. MDl has extensive experience inmiugnelic media mattagemenf systems* 

' CIKCI.S i69 ON Rt AUFK SVRVILE OUUr T - 

rOK OU»ERS CALL COLLECT: (305) 077-8333 

IBM ^d^^lMCrcd irutlctourli ui' Iiitcrniitlouul Business Machine ('oq>oratloii. 

Ttiifd rtlnlj drives by 'MkTosticncc hitcrnalioiiul Inc, We acccpi^VlSA MC 
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PRODUCT REVIEW 


Covering Your 
Financial Assets 

Scarborough’s personal finance program 
helps manage your money matters. 

BY RICHARD POWELL 


Your Personal Net Worth 
Scarborough Systems 
25 N. Broadway 
Tarrytown. NY 10591 
(914)352-4545 
List Price: $99.95 
Requires: I2XK RAM. one disk 
drive (two recommended). 


Your business may run snuxith- 
ly. but getting a handle on your 
personal finances can often be a 
little too time-consuming to 
keep up with. This familiar sce- 
nario inspired Scarborough 
Systems Your Personal Net 
Worth, which may just be a way 
to retake control of your own 
financial resources. The pro- 
gram was written exclusively 
for individuals and not for small 
businesses, and even computer 
novices will have no problem 
using it effectively. 

Before you arc able to effec- 


tively use a linancial software 
program, you must develop a 
basic understanding of linancial 
organization, logic, and ter- 
minology. If all this intimidates 
you. never fear. Your Personal 
Net Worth's instruction manual 
will soothe your anxieties, hold 
your hand, and walk you 
through the maze of money and 
its discontents. Armed w ith (his 
knowledge, you can now do bat- 
tle with your linanccs. 

Your Personal Net Worth can 
handle .350 different financial 
categories, record over 4.000 fi- 
nancial records on each disk, 
and manage ten separate bank 
accounts. Your financial con- 
dition can be reviewed by dis- 
playing data (in color) and 
printing reports. Financial rec- 
ords can be displayed and 
printed in graphs. It can rect>n- 
cile your bank accounts each 


month and print checks if you 
wish. And your tax-deductible 
items can ^ filed throughout 
the year so that you will be 
ready for April 15. 

As you operate the program, 
additional on-screen help is al- 
ways available simply by press- 
ing a key. This reduces the need 
to constantly check the manual 
and speeds your work pace. 

However, an increase in 
speed often results in a dccrea.se 
in accuracy. Mistakes, no mat- 
ter how insignificant they seem, 
can not be permitted in a finan- 
cial program. So, once again. 
Your Personal Net Worth pro- 
vides help. Realizing (hat mis- 
takes arc bound to happen, it 
allows you to easily correct 
them while making entries, 
after entering, before po.sting. 
and after posting. Before enter- 
ing data, you arc always asked. 
“Arc you sure?*’ This allows 
you to double-check your fig- 
ures on the screen. If you have 
already made a mistake, you 
can fix it easily and the program 
will automatically adjust all af- 
fected accounts. 

Most of your activity will 
probably take place within the 
Money Management sector. 
This part of Your Personal Net 
Worth sets up fixed account cat- 
egories (income, expense, as- 
set. liability, and credit card). 
These categories contain sub- 
categories that you can change 


to suit your specific needs. Bud- 
gets for income and expenses 
can be set up and printed or dis- 
played. You can create reports 
to show income statements, net 
worth statements, and transac- 
tion histories. 

The Tax Record sector keeps 
track of tax-deductible items as 
well as tux paid on entries. The 
Personal Property sector keeps 
an inventory of your personal 
belongings, an often neglected 
part of your financial picture 
when you go to a bank for a 
loan. The St(Kk Portfolio sector 
records your slock purchases 
and sales and keeps a history of 
your portfolio. 

The Dollar Analyzer sector 
analyzes borrowing options, 
creates an Amortization Sched- 
ule. projects savings goals, and 
estimates the effects of inflation 
and deflation on long-term in- 
vestments. The Maintenance 
and Year-End sector performs 
data-maintcnancc functions, 
closes your linancial records for 
the year, and prepares for the 
next year's financial records. 

Scarborough Systems has 
targcticd Your Personal Net 
Worth at homeowners who need 
assistance managing their 
money. It has scored a bull's-eye 
by providing them with u help- 
ful. Ilexible. easy-to-undcr- 
stand linancial program that 
makes money management sim- 
ple and fast. ■ 


Calendar of Events 

DATE 

EVENT 

COMMENT 

LOCATION 

CONTACT 

February 4-6 

Advanced Features 
of the C Language 

Intensive seminar for 

C programmers. 

Holiday Inn-Crownc 
Plaza 

RtKkvillc. MD 

Institute for Advanced 
Technology 

6003 Executive Blvd. 
RtKkville. MD 20852 
(800) 638-6590 
(301) 468-8576 (in MD) 

February 16-20 

The Internationa] 
Software Update 11 

Discussions of 
international and 
domestic software 
standards, marketing 
strategies, and more. 

The Waiohai Resort 
Kauai. HI 

The International 
Microcomputer Industries 
Association 

2ITamaI Vista Blvd. #175 
Cortc Madera. CA 94925 
(800) 732-2300 
(415) 924-1 194 (in CA) 

February 20-25 

INFO/CENTRAL 

Sessions on 
telecommunications 
planning and software 
for data security. 

O' Hare Exposition 
Center 

Chicago. IL 

Banner & Grcif. Ltd. 

1 10 E. 42 St. 

New York. NY 10017 
(212)687-7730 


60 


PC MAGAZINE • FEBRUARY S. 1985 




Inside Outside 



Why pay mora for a 300/1200 
band madam than you have to? 
Through the use of four low-cost, 
state-of-the-art itiictoprocessois, we 
can now offer two versions of our 
hiU featured itKxfems at prices, 
hundreds less than the competition. 
PC212A/1200 is available for $299, 
the 212A/1200E for $329. 

Our modems are ftiUy compati- 

bio with all Hayes software com- 
mands. Software packages like 
Crosstalk'^, Sidetdck''*' and 
Smartcomll™ will work with our 
modems. 

Our latemal modem card, 

PC212A/1200, is designed specifi- 
cally for the IBM PC, PC/XT or 
oth» PC-conq>atible units.* The 
board occupies only one slot, since 
it is just 6/10" in thickness. Tlie 
optional asynchronous port availa- 
ble for $40, can be used for other 
periphwals when the ntodem is not 
being used. The modem comes 
compete with PC-TALK in™, modu- 
le phone cable, card edge guide, 
and user's guide. 

Our external standalone modem, 
212A/1200E, can be used with any 
co mput er or tsrminal that has an 
232C serial port The modem is 
housed in an attractive gold anodbed 
case and fits comfortably under a 
standard tdbphona 


An easily accessible volume control 
knob a^usts the modem speaker’s 
output The modem comes com- 
plete with modular phone cable, 
serial oormector cable, and user's 
guide. 

Both modems are Bell 103/212A 
compatible. Both feature auto-<Ual 
and can be accessed remotely 
through an auto-answer mode. 

Good service starts with aa- 

sweriag your questioru before and 
after you tey. It continues with 
same or next day shipment of your 
ordo’. Since we only sell a few 
selected products, we have the 
information and inventory to help 
you fast 

We perform repairs in onr own 

servioo departrnsnt within 48 hours, 
should you ever need service diuing 
the one year warranty period. 

Onr price is the whole price. All 
prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $S. 

Corporations, dealers and InsU- 
tntlens, call for volume purchase 
price information. 

CIRCLE 356 ON READER SERVICE CARD 

*Call for informatioiL 




No Risk Goaraatee 

' If you are not completely 

1 satisfiedwithyourpurchase, 

< you may return it within 30 

1 daya for a full refund, in- 
■ eluding the cost to send it 

I back. If you can get any of 
, our competitors to give you 

1 the same guarantee, buy 

1 both and return the one you 

1 don’t like. 


HHt WWWWW W W WWW 

1 


Order Today, Shipped Tomorrow! 

For fastest delivery, send cashiers check, 
money order, or order by credit card. Per- 
sonal checks, allow 18 d^s to clear. 
Calilomis residents, add 6% sales tax. 

Hours: Mon.-Fh. 8:00 a.m.-6:00 p.m. P?r 
Sat. 9:00 a.m.-l:00p.m. P?r 

( 800 ) 821-4479 

Toll Free Outside California 


( 805 ) 987-9741 

Inside California 

f 


4809 Calle Alto 
Camarillo. CA 93010 


London (01) 223-4S69 
Paris (01) 321-S316 
Sydney (02) 579-3322 




C Oubis' 1 964 



PC NEWS 


People in the News: Nelson Winkless 

A long-time PC observer ponders life after nuclear war and robotic implants for pups. 

BY CHARLES BERMANT 


ALBUQUERQUE. N. Mcx.— 
“You have to go a long way to 
find someone who has less re- 
spect for computers than he 
docs," says a colleague of 
Nelson Winkless. 

Winklcss, 50. has been in- 
volved with PCs since the in- 
dustry’s inauspicious Albuquer- 
que beginnings. He claims he 
coined the term “pxrrsonal com- 
puter" in a 1976 local newspaper 
article, but he won't take all the 
credit, calling it one of those 
(lashes that hit many people si- 
multaneously. In (his case, the 
paper needed a headline, and 
“Personal Computer" was the 
obvious choice. 

Most recently, as a cofounder 
and guiding light of Excalibur 
Technologies, Winklcss was a 
force in the development of 
Sav\y-PC. a database manager 
with artificial intelligence ele- 
ments. 

“There's nothing you can say 
that conveys any sense of what 
the heck is," says 

Winklcss. “You have to .see it 
first hand. Perceptions arc based 
uptin experience." 

A Savvy Campaign 

Last May, Excalibur changed 
its sales strategy, beginning a 
more aggressive campaign. 
Since then, it has been shipping 
500 units every month. Accord- 
ing to Winklcss. Sav\y now has 
“a life of its own." 

Now, he is marketing Excali- 
bur's new Retriever, a software 
enhancement that allows users 
to query databa.scs without 
knowing computerese. 

At first, Winklcss seems dis- 
concertingly normal: he looks 
the part of the generic human 
being. But while demonstrating 
Retriewr he becomes more ani- 
mated — his eyes roll, his hands 
wave, and his enthusiasm gives 
one the urge to push him away 
from the keyboard and give the 
program a try. 

Through it all. it has been 



Winklcss’s computer irre- 
verence that has given 5«vvv its 
identity. “If Nels can use a pro- 
gram." says a colleague, 
“anyone can." 

Calling Winkicss's view of 
computer’s merely “unorlhtxJox" 
is a severe understatement. PCs 
will, he believes, help us sur- 
vive the apocalypse. He favors 
implanting small animals with 
smaller robots. And by talking 
to a program he can. seemingly, 
make it work. 

He’s amused by the “long- 
time observer” label often be- 
stowed on him. since the per- 
sonal computer industry itself is 
only 8 years old. Still, he dis- 
plays premier issues of Personal 
Computinfi, PC. and PC World 
as if they were artifacts. Others 
have compared him to the 
“punk" on the 4th of July: Ev- 
eryone secs the fireworks, but 
nobody notices the guy lighting 
all the fuses. 

Old Friends 

“I know most of the major 
players." says Winklcss. “The 
first time I went to lunch with 
(Microsoft founder) Bill Gates, 
he ordered a Shiricy Temple and 
drank it down before my awe- 
struck eyes. He wasn't old 
enough to order a beer, not even 
in New Mexico." 

In (hat cariy newspaper arti- 
cle in which he coined the term 
“personal computer." Winklcss 
went on to predict that the mi- 
crocomputer industry would 


“succeed, then settle down as 
part of a new. self-satisfied c.s- 
tablishmcnl." That public pre- 
diction landed Winklcss himself 
a leading role in the nascent in- 
dustry. 6)r it led (he publishers 
of Personal Computing maga- 
zine to ch(X)sc him us its first 
editor. 

Noting that some of those in- 
volved in the business since its 
early days have their share of 
personal problems, Winklcss 
adds (hat he has been able to 
sidestep that syndrome. "I’ve 
avoided that myself," he says, 
“by staying fat. cheerful, and 
elderly." 

In the artificial intelligence 
field, in which Winklcss has 
been involved since 196(). the 
“longtime observer" label 
sticks. “With artiheial intel- 
ligence. the machines start to 
anticipate your needs." he says. 
“And a machine that tries to 
help you is better than one that 
tries to improve your character." 

Predictably, he is also ob- 
sessed with robots; he helped 
a.sscmblc the first personal robot 
show in Albuquerque last 
spring. 

Robot Convention 

“The first personal computer 
shows were all ‘Ma and Pa Ket- 
tle go into the computer busi- 
ness.' They all had hand lettered 
signs and craziness." he recalls. 
"But the robot show didn't feel 
or smell the same. The robot 
industry just doesn't have an es- 
tablishment against which to 
work. PCs tiHik the computer 
industry by surprise. But the 
robot people don't have any- 
thing to be different from." 

Winklcss has written two 
books about robots; the .second. 
If I Had A Robot, is about to be 
released by Dilitheum Press. He 
says that much of (he new b(H)k 
will be perceived as "adequately 
offensive." Judging by one of 
his ideas, animal lovers arc like- 
ly to be more than adequately 


offended. 

“You could put a small robot 
in a dog." he says. “You’d have 
power and mobility. Or in a 
horse. There’s a lot of room in a 
horse . If you had something like 
that in a dog from the time he 
was a pup. he wouldn't find it so 
unusual to back into the printer 
on a daily basis to output data." 

Is he putting us on? It’s not 
clear. But he concedes that one 
(H" his favorite lecture techni- 
ques is to weaken his audiences 
with laughter, and then slip in 
his point. 

Armageddon Out of Here 

His own view of the future 
includes more doom and gloom 
than one might expect from the 
average fat. cheerful, and el- 
derly computer nerd. He be- 
lieves a constitutional con- 
vention is imminent, causing 
the United States government to 
do a warm rebtxX. And. if the 
country’s major cities are wiped 
out by a nuclear attack. 
Winklcss believes personal 
computers will aid those who 
survive the fallout. 

“In times of stress, you need 
flexibility, along with the ability 
to adapt and gather informa- 
tion." he says. "That’s the nice 
thing about PCs. They’ll allow 
us to be adaptable and flexible, 
and no one will need to wait for 
permission to do something." 

The only problem, then, is 
keeping the electricity running. 
And he follows his point with a 
common Winklcss technique, 
asking a pertinent question, 
then supplying the answer on 
the downbeat. 

“Will personal computers 
help us after an atomic attack? 
Yes. 

“Will we be better off at that 
time because of computer maga- 
zines? Yes. 

“Did the people who started 
those magazines do it to help 
humanity? No. They did it to 
make a profit." ■ 
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100%IBIVI* 


System No.1 

IBM 256K 
2 IBM Disk Drive 
IBM Mono Board 
IBM Mono Display 
2.1 DOS 

$2377.00 


System No. 2 

IBM yj 256K 
IBM Mono Board 
IBM Mono Display 
2.1 DOS 


System No. 3 

IBM— AT 

Entry + Enhanced 

IN STOCK 


$3901.00 


$CALL 


■IBM IS A REGISTERED TRADEMARK OE THE INTERNATIONAL BUSINESS MACHINE CORP. 


• COMPUTERS* 

IBM 256K-2 Drives 1936.00 
IBM256K-XT 3516.00 

IBM 64K-2 Drives 1596.00 
IBM 64K-1 Drive 1452.00 
IBM AT Entry CALL 

IBM AT Enhanced CALL 

Compaq 256K Dual Drive 

2150.00 

Compaq 1 0 Meg Plus 3500.00 
AT5T6300 2425.00 

AT&T 6300 w/1 0 MEG 4150.00 

• DRIVES* 

Tandon 100-2 1 59.00 

Teac’/. Height CALL 

Tallgrass12MB/20MB CALL 
TG3020 2775.00 

Davong10,20.32MB CALL 
Micro Science 10MB 725.00 
CDC 179.00 

CMI-ForAT-20MB 695.00 
CMI-ForAT-40MB 1095.00 
•MODEMS* 


Hayes 300 
Hayes 1200B 
Hayes 1 200 
Smartcomll 


199.00 

409.00 

475.00 
70.00 




NDUSTRIES 
=^EST 

ICROS, INC. 




ly ’ /I W 37 CANAL STREET 


NEW YORK. NY 10002 


CALL US! 

COLLECT! 


I (212) i 


•MONITORS* 


420-8363 


L 


Amdek300A 

152.00 

Amdek300G 

135.00 

Amdek310A 

165.00 

Amdek Newest Models 

CALL 

Princeton HX-1 2 

467.00 

Princeton MAX-1 2 

178.00 

IBM Color 

560.00 

•PRINTERS* 

Epson FX- 100 

600.00 

Epson RX-80 

254.00 

Epson FX-80 

379.00 

Toshiba 1351 

1309.00 

Toshiba 1340 

775.00 

NEC 3550 

1395.00 

Juki 61 00 

CALL 

C)kidata92.93 

CALL 

•BOARDS* 


IBM Color Graphics 

195.00 

Persyst Mono/Parallel 

234.00 


•HOURS* 

Monday -Thursday 1 0-8 PM EST 
FrkJay-Sunday 1 0-4 PM EST 


i. 


QUADRUM 384K 

AST $229 

FRAMEWORK 

LOTUS 1,2,3 

IBM 

QUADBOARD 

SIX PACK PLUS 

ASHTONTATE 

$305.00 

MULTIMATE 

?r^249 


'£.e,*399 

SYMPHONY 

*425 

*265 


★ ★★★★★★★★ MONTHLY SPECIAL ★★★★★★★★★ 

COMPAQ 256K 

NEC 3550 

EPSON 

EPSON 

DUAL DRIVE 

LETTER QUALITY 

LQ-1500 

FX-100 

$2150.00 

$1395.00 

$1099.00 

$600.00 


Expert Consultation 

Years of experience have assured 
our customers of the most cost 
effective systems for their per 
sonal application requirements. 
You can be sure that the products 
we supply you with will solve 
your computer needs and at a 
price you can live with, so you'll 
want us again and again 


Assembly & Testing 

Before delivery, all parts of your 
system are tested and assembled, 
separately and as a whole, to 
make sure each is working to the 
fullest potential! 


Professional Service 

There's service, and then there's 
I.B.M service. Our staff is profes 
sionat and experienced to provide 
you with the answers and solu 
tions to all your questions. 
Anything you buy from us is 
backed by us! 


Warranty 

All Computer systems are backed 
with manufacturers warranty. 
Extended warranty is available 
through XEflOX AMERCARE 
Program (call for details). 


Shipping 

Prices do not reflect shipping 
charges. All products are shipped 
and handled on a C.O.D. basis. 
You should allow up to 2 weeks 
for delivery 


MASTER CARD AND VISA ACCEPTED 
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COMPUTER DISCOUNT PRODUC 

HUGE Inventories • IBM Specialists 
★ ASK ABOUT OUR FAIR PRICE POLICY - IT’S GUARANTEED^ 


FREE 
SHIPPING!! 


*Th8t'$ Right -WE MY 
To Ship YOUR Purchase 


ADVENTURE & GAMES 

ULTIMA II 44.99 

MICROLAB Mrner2(M9er 27.99 

SIR-TECH Wizardry 44.99 

SUBLOGIC Nighl Mission Pinball 32.99 

Flight Simulator II 39.99 


BRODETOUND Apple Panic 

21.99 

Loderunner 

24.99 

Serpentine 

26.99 

SIERRA Crossfire 

26.99 

Frogger 

21.99 


UTILITIES & 
ENHANCEMENTS 


DISKETTES & 
STORAGE 


ALPHA Typefaces 74.99 

CENTRAL POINT Copy II PC 25.99 

NORTON Ulililtes 55.99 

PC Crayon 49.99 

SIDEWAYS 44.99 

KOALA SPEED KEY 
Touch Pad Enhancement 79.99 


SPECIAL THIS MONTH 


RECENT RELEASES!! 


INFOCOM Suspect (ftu te IP) 34.99 
Hiichhiker's Guide to the Galaxy 27.99 
SIERRA Ultima II for IBM 36.99 
WINDHAM CUSSICS Text Adventure 
by Famous Authors $CALL 


Rip n File wlocktray Holds 25 
Rip n File wiocktray Holds 50 
Library Case 

Media Male S'A' Holds 50 
Media Mate 3’^* Holds 30 
Printer Stand-Large 
Pnnter Stand-Small 

10 

Dysan5’/i‘SS/DD 31.99 

DysanS’A’DS/DD 37.99 

Maxell 5'// SSOD 22.99 

Maxell SY/DSDO 37.99 

Memorex 3'/^’ SS/OD 41.99 

MemorexS’/rSSTO 19.99 

Memorex 5'/*' DSDO 26.99 


ACCESSORIES & 
PERIPHERALS 


^ APPLE 
* PRODUCTS 


COMPLETE PRODUCT LINES 
AVAILABLE FOR APPLE' 

Can For Pnong 

BEAGLE Utilrties Galore' SCALL 

BROOER8UND Print Shop 39.99 

DLM Homes School Versons SCALL 

DAN PAYMAR Low Case 2 Rev 7 1 9.99 


Lower Case! Rev 1-6 
KENSINGTON System Saver 
MOCKINGBOARD 
NOVATION Applecal II 300Bd 
ORANGE MICRO Grappler -f 
TAXAN 12’ Monitor Amb 20mhz 
I TITAN Accelerator lie 
VIDEX Pre-Boots (Assorted) 


25.99 
65.00 

99.99 

249.99 

114.99 

139.99 

449.99 
SCALL 


OTHER PRINTERS S MONITORS 
’ SCALL - 

KENSINGTON PC Saver 29.99 

KOALA Touch Pad 95.99 

Touch Pad PCjr 85.99 

KRAFT Joystick 44,99 

Paddles 31.99 

MONITORS Amdek 31 OA 1 79.99 

PrncelonHX-12 459.99 

PrincelonMax-12 189.99 

Ouadram Ouadchrome RGB 529.99 
Taxan 12' Amber #122 169.99 

Taxan 12' Green #121 159.99 

Taxan 420RG8Hi-Res 439.99 

PRINTERS Epson FX80 499.99 

Epson RX80 329.99 

Oki92Pw,'Plug nPlay SCALL 

RIBBONS FX. MX, RX80 4.99 

FX, MX, RX100 7.99 

TG Joystick 44.99 

TEAC'.^ Height Drive 179.99 


inFocofn 


TEXT ADVENTURE GAMES 
CPU Versions: SCAU 


Cutthroats 

27.99 

Sorcerer 

31.99 

Deadline 

34.99 

Starcross. Suspended 

ea34.99 

Enchanter 

27.99 

Witness 

27.99 

Infidel 

31.99 

ZorkI 

27.99 

Planetfail, Seastaiker 

6827.99 

Zorkll-lll 

ea3l.99 


17.991 

27.991 
1.99 1 

12.99 1 

11.99 1 
29.99 I 

24.99 1 

Jfi^l 

299.99 

359.99 j 

209.99 I 

359.99 I 

399.99 

189.99 

259.99 I 


HARDWARE 


AST I/O Plus 

SCALL 

Mega Plus II 64K 

289.99 

Six Pack Plus 64K 

279.99 

MODEMS Hayes 300 Baud 

209.99 

Hayes 1 200 Smartmodem 

479.99 

Hayes 1200B Modem 

409.99 

Novation 103 Smart Cal 

169.99 

Novation 103/212 AuloCat 

399.99 

NOVATION Access 1-2-3 

439.99 

Expansion Module 

29.99 

ORANGE MICRO Chipmunk 

359.99 

Mr Chips-4 Functions 

116.99 

PLANTRONICS Color Plus 

375.99 

TITAN 64K Board 

499.99 


MicroPro 


Infostar 
Spei'slar 
Wordstar 
Wordstar Pro 
Pro Options Pack 


NEW MICROPRO 
Charlstar Graphics 319.99 
TelMerge Communications 1 19.99 


OUADRAM 


APPLICATION 

SOFTWARE 


Quad 512 •►64K 
OuadboatdIorllNoK 
Quadboard I or II 64K 
Ouadcokxi 
Ouadcoior I Upgrade 


FOR THE HOME 

BRODERBUND Bank Street Writer 59.99 
CONTINENTAL Home Accountant 84.99 
Tax Advantage 49.99 

MICRO COOKBOOK 31.99 

MONOGRAM Dollars & Sense 109.99 
FOR THE BUSINESS 
ASHTON TATE dBASE III 
Encyclopedia 
Frame Work 
Friday 

CONTINENTAL Ullrafile 
CROSSTALK 

LIFETREE Volkswnler Deluxe 
MICROSOFT Multiplan 
Word 

Word with Mouse 
MULTIMATE 
PFS File, Graph, Wnie 
Report 


MICROFAZER 

All Configurations 149.99 


474.99 

59.99 

474.99 

184.99 

119.99 

139.99 

219.99 

165.99 

239.99 

315.99 

379.99 
99.99 


. 

EDUCATIONAL 


LEARNING COMPANY Wf IV 


Addition Magician 

26.99 

Magic Spell-Word Spinner 

ea27.99 

Reader R^biiMopiown 

ea31.99 

PEACHTREE Algebra 1 

34.99 

SCARBOROUGH Mastertype 

34.99 

SPINNAKER Alphabet Zoo 

21.99 

Hey Oiddle/Kindercomp 

ea2l.99 

Delta Drawing 

32.99 

Facemakef/Fraciton Fever 

ea23.99 

Most Amazing Thing 

26.99 

SnooperTroopsl-ll 

ea29.99 

Story Machine 

23.99 

KOALA 


Muppet Learning Keys 

59.99 


MAIL AND 
PHONE ORDERS 

Inqulfies Welcome! 

(408) 985.0400 

MAIL PHONE. Wiamt 
SERVCE FROM SAM (PST) 


COMPUTER DISCOUNT PRODUCTS - SINCE 1977 
860 So. Winchester Bl., San Jose, CA 95128 

- CALL (408) 985-0400 - 

Retail Showrooms In California 
San Jose • San Mateo • San Francisco 


No Charge For Credit Cards 
Pr>c«s SobiecI To Change 
SoTiware Soli Are Fma' 


2.6ey Servtoe - NO CHAftGE 
P rtfWeft A Monnore Shipped 
Standard Sarvkee - NO CHARGE 
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PC, 


The Independent Guide lb IBM Personal Computers 




PC is the only magazine that keeps you up-to-date with the newest trends, 
innovations, and releases in IBM and compatible personal computer tech- 
nology. Every-other-week, you’ll receive the most current news on how 
other users and professionals like yourself are using their IBM 
PC. ..you’ll discover the newest hardware on the market and what it 
promises (and actually delivers) to you and your system. ..and you’ll 
never be out-of-date with the newest releases in software. 

In short, when you subscribe to PC you’re subscribing to the one 
magazine most IBM PC users read to maximize their system. 

If you’re a very special person who uses an IBM PC or 
compatible, you owe it to yourself to subscribe to PC, your source 
for new ideas, information and innovations. 

ACT TODAY AND SAVE UP TO 26% AND GET UP 
TO 8 BONUS ISSUES! 


NEW IDEAS, 
INFORMATION 
& INNOVATIONS... 



YES, 

Check one: » 

□ Payment enclosed 

□ Bill me later 

Charge my: 

□ American Express 

□ Visa □ MasterCard 


PC4Z155 


P.O. Box 2443, Boulder, Colorado 80322 


Card No_ 


Exp. Date_ 


I’m a very special person that uses an IBM PC. Please enter 
my subscription to PC for: 

□ 20 Issues for $21.97! Less than $1.10 a copy! AND ADD 4 BONUS ISSUES! 

□ 40 Issues for $39.97! Less than $1.00 a copy! AND ADD 8 BONUS ISSUES! 

Savings based on a single copy price of $2.95 an issue. 

Mr./Mrs./Ms. 

Company 

Address 


pif.txcpnni lull n:inu' 


-Title- 


_State_ 


-Zip- 


L. 


City 

Please add $2 per copy for postage in Canada and all other foreign countries. Allow 30 to 60 days for 
delivery of first issue. Your subscription may be lax deductible— please check with your accountant.' 


IDEA 

introduces 

themis^ng 

pieces. 



Copj.:' 





The best IDEAs for personal computers. 

IDEAssociates, Inc. 35 Dunham Rd. Billerica, MA 01821 (617)663 6878‘Ifelex 94-8245. 
IDEAssociales S.A.. 5, Route de Ch^e, CH1207 Gene>'a. Switzerland 
(22)86,11.19 Tfelex 428 388 KBSCH 



Foi^tlRMA. 

IDEA is shipping newideas 
for IBlVTs System 36. 


Whether you have 

an IBM minicomputer 
or mainframe, IDEA 
offers a complete line 
of cost effective solu- 
tions for linking your IBM PC, XT, AT or Portable to your host. 
Introducing the new IDEAcomm 5251. 

The IDEAcomm 5251 communications card supports a 
twin axial cable connection allowing your IBM PC. what- 
ever the model, to communicate with IBM System 34, 36 
and 38 minicomputers. Communications may be local or 
to an IBM 5251 .Model 12 display controller. 

Complete 5250 terminal emulation is supported for mono- 
chrome and color displays, including IBM 5251 Model 11, 
IBM 5291 Model 1 and 2, and IBM 5292 Model 1 terminals. 
Since IDEAcomm 5251 does not use DMA channel resources, 
there is no interference with hard disks or network cards. 

And our new IDEAcomm 5251 D card supports the full 
32 attributes of the IBM 5251 screen, or the card acts as a 
conventional monochrome display adapter. 

Our new IDEA Minicomm is amazingly versatile. 

If you need a truly versatile communications card for 
your IBM PC, you need the IDEA Minicomm. Supporting 
both Bisync and SNA/SDLC protocols, the Mini- 
comm transmits data at 19. 2 kilobits per 
second. The card allows remote commu- 
nications over synchronous modems, 
and may be used locally with a 
modem eliminator. 

And now IDEA offers four new soft- 
ware packages for the Minicomm: 

• IDEAcomm 3270/BSC 

• IDEAcomm 3270/SNA 

• IDEAcomm 3770/SNA 

• IDEAcomm 3780/BSC 


These packages turn your IBM PC into a terminal or remote 
job entry station transferring program, data, or text files 
to the mainframe. 

IDEAcomm 3278 is fast and flexible. 

The IDEAcomm 3278 offers powerful file transfer that 
moves data up to 60% faster than IRMA. In benchmark 
studies. IDEAcomm 3278 transmission speed on a local 
mode 3274 was up to 60% faster than IRMA. And it takes 
just one key stroke to upload or download files. TSO and 
VM/CMS file transfer is standard. 

Designed for maximum performance, IDEAcomm 
software lets you change colors and reconfigure the 
keyboard to best suit specific applications. 

Our great ideas work with the IBM AT. 

At IDEA, we believe that one good idea deserves 
another. Our products now work with the IBM AT. You 
can network and share resources with the AT on IDEAnet, 
mount our 20MB IDEAdisk internally to the AT, or con- 
nect our 5MB to 120MB IDEAdisks externally to the AT. 
And. of course, the new AT can communicate to IBM host 
computers. 

Call 800-257-5027 for the IDEA dealer nearest you. 
You'll see why lately, IBM has been getting some great 
ideas from IDEA. 


IBM and Ihe IBM logo are registered trademarks of International Business Machines Corporation. IR.MA is a registered trademark of Digital Communications Associates. Inc. 
IDEAcomm 3278. IDEAcomm 3^70. IDE.Acomm 3780. IDEA Minicomm. IDEAcomm 5251. IDEAdisk and IDEAnet are registered trademarks of IDEAssociates. Inc 
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If you’re not getting sharp, clear images 
on your PC, don’t give up. Persyst. 


Get high resolution text on a color 
monitor with BoB™ 

Now you can throw away your 
magnifying glass, because Pfersyst has 
a better way to dear up fuzzy images 
and all the mistakes they can cause 
on a high resolution monitor. 

With the Persyst BoB Display 
Adapter you can combine high resolu- 
tion text with all IBM color graphics 
software on a color monitor. toB delivers 
its high resolution by using almost 
twice as many dots as other boards 
to form characters. 

And, because BoB has total IBM 
color graphics software compatibility, 
it opens the door to a massive amount 
of standard software. Now you no 
longer have to dedde between mono- 
chrome adapters that can’t give you 


graphics and color adapters that sacri- 
fice text resolution. With BoB you 
can have it all! 

Get Ml IBM color graphics software 
compatibility on a monochrome monitor. 

Ik)B is the perfect low cost method 
of running graphics that don’t require 
color. Because BoB has the ability to 
run all IBM color graphics software on 
a high resolution monochrome monitor. 
Ana BoB uses the entire display area, 
so your graphics will be full-siz^. 
Customize BoB to your specific 
application. 

BoB lets you design and download 
up to 256 custom dimeters. In any 
combination of language, sdentific 
notation or graphic sets. So you can 
tailor character sets to your specific 
needs. Super sharp graphics tor special 


applications are also routine because 
BoB supports a 640 x 400 high 
resolution mode. 

The Persyst BoB Di^lay Adapter 
is a produd of Emulex Cor^ration, 
an industry leader in the development 
of high performance controllers, com- 
municabons products and packaged 
subsystems for PCs, micro, mini and 
super minicomputers. 

See your computer dealer for a 
BoB demonstrabon, or write or call us 
today for more information. Persyst 
Proaucts, 3545 Harbor Boulevard, 

EO. Box 6725, Costa Mesa, CA 92626. 
Tel. (714)662-5600. 


JERSYST 
_ 'PERSYST 
PERSYST 


IBM and IBM PC an trademarks of inlematiortal Buaness Machinas Corporabon 
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ALWAYS AT ALWAYS AT 

SALE PRICES ^^^■compatibie SALE PRICES 



0 aSSOK ©TO ffMClS 


rOMPUTEP. 

WE SHIP 

1)FW COMPUTER CENTER 

Center 

FAST! 

326 MAIN ST.. GRAPEVINE 
TEXAS 76051 — (817) 481-7283 


MODEL 1200 


OUR TRS-SOs Have the Radio Shack warranty 
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IBM PERSONAL COMPUTERS 
AND ACCESSORIES 


MRTNO. 


PCjr. 4 Acc— oil— 


PRICE 


IBM PC|r Enhance Model complete with 1 28K. 


366k drive ar>d 2 cartridoe alotL $949.95 

IBMOOS2.1 Disk Operating System ^ftware $ 59.95 

IBM-JCM PCjr. Color Monitor $399.95 

IBM-JAC PCjr Adapter Cable-RGB Color $ 19.95 

(Needed br Color Monitor operation) 

IBM-TVC PCjr Connector (or TV $ 29.95 

IBM-CPR PCjr Compact Printer $169.95 

IBM-CPC Compact Printer Adapter Cable $39.95 

(Needed for Printer operation) 

IBM-SAC PCjr. Serial Adapter C^ble $ 39.95 


01 PROTECT YOURSELF... 

^ DATASHIELD” 
Surge Protector 

Eliminatea wHege vikM and EMl>RR noiaa before it can 
damage jnur equipment or cause data loea. 6-mo. warranty 
Rawer dissipation (100 microeecoryfs): 2,000,000 watta 



OCSCRIPTKM 


PRICE 


MODEL 75 4 Sockets. On/Off Switch $49.95 

MODEL 05 6 Sock^s, Super RIters. On/Off Switch $59.95 

MODEL 100 6 Sockets, Super RIters. Low Voltage Alarm $69.95 

MODEL 110AMS 6 Sockets. Super RIters. Auto. Master Switch $99.95 

DATA SHIELO* BACMJP POWER SOURCE also available. Protect your PC. ICT or 
AT computer from black-outs, brown-outs, power surges and line noise. 

PC200 (200 WMt Rating) $299.95 

XT300 <300 watt Rating) $399.95 

AT800 (800 WMt Rating) $799.95 


PART NO. 

IBM BC'a 

PWC^^ 

IBM64K0 

IBM256K2 

IBMPC-Xr 

IBMDOS2.1 

System Unit w/64K-No Drives. 

System Unit W/256K-2 (360K) Drives. 

PCXT System 256K with 8 Slots & Async Card 

Disk Operating System Softvrare 

..$1195.00 
. . $2149.95 
. . $3799.95 
..$ 59.95 

IBM-MGM 

IBM-RGB 

Monitors 

IBM Monochrome-Green-Monttor. 

IBM Full Color RGB Monitor 

. . . $259.95 
. . . $599.95 

IBM-MC 

IBM-CC 

Cards 

IBM Monochrome Card (Plus Printer Port) 

IBM Color Card 

. . . $224.95 
. . . $229.95 

AST64K 

IBM64K 

IBM128K 

Expansion Boards A Mamory 

Six Pak Plus 64K upgradeable to 384K, with 

Clock Calendar. Serial & Parallel Ports. $309.95 

Trie tBM64K Kit will increase memory in 64K 

byte increment8.9-200ns 64K RAMs. $ 43.95 

The IBM128K Kit will increase memory of the IBM PC AT 
in 128K byte increments. 9-250ns 126K RAMs. $199.95 

PM1200 

PM1200B 

PM1200BS 

Modama 

Prometheus RS-232 Stand Alone 1200B Unit 

Prometheus 1200B Internal Unit 

Prometheus 12006 Int. Unit w/ProCom Software. . . 

. . . $349.95 
. . . $269.95 
...$319.95 

FD5SB 

TM100-2 

FHD-10 

I8M-TMH 

Disk Drivos A Nardwaro 

Teac 5W* Double-Sided. Half Height 

Tandoo 5Ki * Double-Sided. Full Height 

Franklin lOmB Hard Disk. 

Teac Mounting Hardware 

. . . $149.95 
. . . $159.95 
. . . $949.95 
... $ 4.95 


C ablaa 

IBM-aPC 8' IBM Parallel Printer Cable $24.95 


We also specialize in integrated circuits, custom 
cables, power supplies and much, much more! 
Call or write for our NEW 1965 Catalog today! 


S10.00 MMmum Order - US. PwtkIs Only 
CsWbmis ResWsnta Add 6WH Salsa Tea 
SMppkrg — Add SH pkia $1 .50 Insurance 
SftdSJi&e. tot MoniMy Solos nyeri 


Spec Sheefa - 30c aach 
Send $1.00 Poetage tor your 
FREE IMS JAUECO CATALOG 
^icaa Subtact to Chat>ga 



ameco 


ELECTRONICS 




1355 SHOREWAV ROAD. BELMONT. CA 94002 
Phom Orders Htofcome ^4(5) 592-8097 Wm: 178043 
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MADE SIMPLE 

Now you can save time, aggravation, adhesive 
tape, and Gorgonzola cheese by following one 
simple direction — Sideways. It's the unigue soft- 
ware program that lets you output all the spread- 
sheet columns you need, all on one continuous 
page, all with csie print command — and all for 
only $60! 

With Sideways on your side, no spreadsheet 
you inventwith Lotus 1-2-3?' VisiCalc^ Mjlti- 
plan™ or SuperCalc^“ is too wide! And it's just 
as powerful an ally when you're creating far- 
into-thefuture schedules and pert charts with 
ycur word processor. In fact, for any wide 
text tile, for dozens of uses, the way to go is 
Sideways. 

The experts agree. PC Magazine, for exam- 
pte, writes: ‘If you've got the need. Sideways has 
the solution.” And PC World calls Sideways 
"nifty .... an easy to use program that does 
what it claims.” 

You can go Sideways today with an ML® PC 
and an IBM® Epson, Okidata, Prism™ or Pro- 
writer™ printer. Ask for Sideways at your local 
ComputerLand® or other leading computer 
stores. Or mail a $60 check to Funk Software, 

RO. Box 1290, Cambridge, MA 02238. (617) 
497-6339. MC/Visa accepted. Send no Mexican 
jumping beans, please. 

8DEWA^~ 

FOR EASY-READING HARD COPY 
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“Now when I talk, 
my broker listens.” 


No matter wiiat kind of 
investing you do, there 
is a Dow Jones Software 
product that will make 
you and your broker a 
better team. 



Dow Jones Market 
Manager PLUS™ 

is a powerful portfolio management 
system for serious investors. It 
allows you to easily monitor and 
account for your security transac- 
tions while providing printed re- 
ports for review and tax records. 
These reports include Holdings 
by Portfolio, Holdings by Security, 
Realized Gain/Loss and Dividend IVansaction. 


Dow Jones Investor’s Workshop™ 

is the perfect software for private investors who want 
an introduction to the world of computerized investing. 
The Investor’s Workshop creates reports and charts that 
give you a clear picture of the perfi)rmance of your 
investments. It enables you to become more proficient 
in portfolio management and technical analysis. 


DowJones 

Software" 

}t)r more information, mail ctxipon or call; 

1800 345-8500 ext. 48 

( AliNki. ilawaii and fitnrign i-all; "(MM rxl 4H) 

Diiw jnoes Investor's Worltshop available for Appie*llc. Apple* Ur and Appie*ll PIib. 

Dow Jones Maritet Mana|;er PllS available for [BM*PC. Ap^*ll and Apple*Macintosh7'* 

Dow Jones Market Analyzer availaMr for IBM PC. IBM*Xr. Apple II and Tl Pmfessiona]. 

Dink>>nnSrH/Br(nrvaiisantBiefnliradnRifli(ifOiM')nnes&Compiny.lK Onw Jones Sobwirr. 

Dow Jones Imcsiur’s Vtorkshop, Dun Jones Market Manafar PUS and Dow Jones MiftoiAoMyvraie 
iradenarksnfDnwJonrsaCnafnny.lac GipyTiidH OI9H4 Dnw>Mes« aapafiy. lor Al ll«blsRrsrrml 

aRCLE t84 ON 


Dow Jones Market Analyzer™ 

is designed for sophisticated investors who chart stocks. 
The Market Analyzer stores historical quotes and updates 
daily data on your securities. It constructs comparison 
and price and volume charts, allowing you to test theories, 
identify trends and improve the timing of your invest- 
ment decisions. 

Each of these programs communicates with Dow Jones 
News/ Retrieval,® the leading elertronic information service. 


R)r more information on Dow Jones Software, send this mupon to: 
Ms. Lynn Filippone, Dow Jones & Otmpany, Inc.. P.O. Box .t(X), 

I Princeton, N| 08540. 

I Yes, plea.se send me more infinmation. I am particularly interested 
in: □ Dow Jones Investor’s Workshop™ 

I □ Dow Jones Market Manager PLUS™ 

I □ Dow Jones Market Analyzer™ 

I Name 

I Address 

I City State Zip 

I Phone numher( s ) 

PC-2 
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I PURCHASING AGENT 


WORD TRAVELS FAST 





sss^’ ^ 


# Special Corporate Incentives 

# Cumulative/Ouanlity Discounts 

# Same Day Shipment 

# Overnight Delivery Available 

# Purchase Orders Accepted 
From Qualified Organizations 

#IBM.’ CPM; Apple' formats 

# Expert Technical Assistar>ce 

# Full Product Guarantees 

# Visa. M/C. Amer. Exp. 

# Free UPS Surface w/Ppd Check 


TO ORDER 
CALL TOLL-FREE 
1 - 800 - 227-0545 
Software Specialists 
For The IBM PC 


Diamond Software Supply 

7916 Capwell Drive, Oakland. CA 94621 

For price Quotes, inlormallon, or m California call 1-41S-633-2S88 We credit your order lor the call 
Toehnical Oopanmortl (415)633-2569 inlernalional Telex 338139 (attn 149) 

IBM i» a irademerv of IntemattonalBusineas Machines CPMi>atractem«fl«ofO*ytai Reeearch Apple it a tredernark of Apple Computer me 




Satisfy your PC’s 


SOFTWARE 

Aptec (ior color Prism Printers) 

Rainbow Writer Color Text Formatter $1 19 


Rainbow Writer Screen Grabber 69 

Ashton-Tate 

dBase II 255 

dBase Ml 355 

Framework 355 

Best Programs 

Personal Finance Program 65 

PC/Professional Finance Program II 149 

PC/Fixed Asset System 297 

PC/Tax Cut . 129 

Bible Research 

THE WORD (KJV Bible - 7 disks) 145 

Borland International 
Sidekick . 33. 

Sidekick (unprotected). 52 

Turbo Pascal 33 

Rnancier 

Financier II 115 

Financier Tax Series 97 

Funk Software 

Sideways 45 

Harvard Software 

Harvard Project Manager 219 

Ufetree 

Volkswriter Deluxe (with TexlMerge) 159 

Living Videotext 

ThinkTank . 109 

Lotus Development 

^ -2-3 (version 1 A) call 

Symphony call 

Micro Education (MECA) 

Managing Your Money 119 

MicroPro 

WordStar 179 

WordStar Propak 259. 

WordStar Propak Plus 349 

WordStar 2000 259 

WordStar 2000 Plus 299 

Microrlm 

R:base 4000 259 

Extended Report Writer 85 

Clout 119 

Microsoft 

Multiplan ('vers/on 1.2) 125 

Microsoft Word (vers/on 1.15) 239 

Microsoft Word with mouse (version 1 . 15) 289 

Microsoft Project 155 

Microsoft Chart . 155 

MIcrostuf 

Crosstalk XVI 99 

PCsoftware 

PCcrayon II 39 

Executive Picture Show 139 

CREATABASE 47 

Peter Norton 

Norton Utilities 49 

Rosesoft 

Prokey 3.0 . 89 

Software Publishing 

PFS:Access 59 

PFSFile. 85 

PFS Graph 85 

PFS:Plan . 85 

PFS: Proof 59. 


PC Connection 
Software Special 

through January 31. 1984 

MICROSOFT 

Microsoft Spell for Microsoft Word 

Would your spelling make Webster roll 
over in his grave? Or are you one of 
those people who demands perfection in 
their writing'll Either way, Microsoft Spell. 
a comprehensive spelling correction pro- 
gram, can accomnriodate your needs 

• Identifies misspelled words 

• Suggests correct alternative spellings 

• Inserts selected corrections in the 
document 

• Allows users to create and expand 

dictionaries $30 


PFS: Report 

$77 

PFS:Write 

85 

Softword Systems 


MultiMate 

259, 

Warner Software 


The Desk Organizer 

139 


TRAINING 

ATI 

SKILL BUILDER PROGRAMS 
Intro To; 

Word Processing Accounting 

Business Software Data Bases 

each 32 

How to Use: 

Compaq dBase III Lotus 1-2-3 

CP/M-86 Easywriter II Multimate 

PC-Basic Supercalc 3 Framework 

IBM-PC Wordstar TKISolver 

each 32 

TRAINING POWER PROGRAMS 
How to Use: 

dBase II MS-DOS (2.0) 

MS Word PC-DOS(21) 

Multiplan Home Accountant 

Symphony VW Deluxe 

Peachtree (specify A/R.A/P,G/L. sales 

invoice, inventory) each 49 

Comprehensive Software 

Intro to Persona! Computing 39 

Intro to Databases 39 

Intro to Communications 39 

Intro to the Operating System (PC Tutor) 39 
Individual Software 

The Instructor 35 

Professor DOS 47 

Tutorial Set (both items above) 75. 

Professor Pixel 47 

Typing Instructor 39 

LEARN-PC Video 

Introductory to Lotus 1-2-3 (videocassette 
training) specify VHS or BETA call 

Scarborough Systems 

Master Type 35 


EDUCATIONAL 

Davidson 

Speed Reader II (high school & college) 49 


Math Blaster (grades 1-6) 35 

Word Attack (grades 4-12) 35 

Digital Research 

Diagnostic Test (PSAT) 14 

OwICat SAT (15 hours) 63 

OwlCat SAT ('60 hours) 169 

Stor>e (requires graphics board) 

Great graphics and sound 
My Letters.Numbers. Words ^ages 1 to 5) 29 
Kids Stuff (ages 3 to 8) 29 

Across the USA (ages 5 & up) 22 

GAMES 

Blue Chip 

Millionaire 39 

Broderbund 

Lode Runner 25 

Funtastic 

Snack Attack II (a favorite) 27 

Cosmic Crusader (as good as above) 27 
Big Top (climb to new levels) 29 

Hayden Software 

Sargon III . . . 35 

Microsoft 

Flight Simulator 35 

Origin Systems 

Ultima III . 39 

Orion 

J-8ird (you'll never sleep) . 29 

PCSoftware 

Championship Blackjack 23 

Sir-Tech 

Wizardry 42 

Spectrum Hoiobyte 

GATO 27 

Sublogic 

Night Mission Pinball 29 


HARDWARE 

AST Research (For IBM-PC or XT) 

All AST Boards come with SuperDnve. 
SuperSpool. and one year warranty 
SixPakPlus 64k upgradeable to 384k, with 
clock calendar, serial and parallel ports 

(game port optional) 259 

MegaPlus II 64k upgradeable to 256k (or 
more with MegaPak) with clock calendar 
and serial port (parallel, game, or second 

serial port optional) 259 

MegaPak 128k (not upgradeable) call 

MegaPak 256k call 

i/Q Plus M with clock calendar and serial 
port (parallel, game, or second serial 

port optional) 129 

Parallel Ciamn or spnonrl Sftrial Port 
for any AST board (specify board) 35 

AST-5251 559 

AST-3780 629 

MonographPlus with clock calendar, 

serial & parallel ports 429 

Amdek 

Video 300G monitor (green) 139 


* DEFECTIVE SORWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION SOME ITEMS HAVE WARRANTIES UP TO FIVE YEARS 

• COPYRIGHT MICRO CONNECTION, INC 1964 ALL ITEMS SL®JECT TO AVAILABILITY PRICES SUBJECT TO CHANGE WITHOUT NOTICE IBM IS A F«GISTERED TRADEMARK OF IBM CORP 
MICRO CONNECTION IS A TRADEMARK OF MICRO COI^ECTION, INC PC CONNECTION IS A REGISTERED TRADEMARK 



lust for powa: 


Video 300A moniiof (amber) $149 

Video 31 OA monitor (amber) 179 

Compucable 

Plastic Keyboard & Drive Cover Set 17 
IBM Mono Screen Enhancement 17 

Cuesta Systems 

Datasaver (200w power back up) call 

Curtis 

STANDS 

PC Pedestal (for IBM Mono or Color) 39 
PCS or Quacfchrome Adapter for above 9 
Low Profile Tilt and Swivel Pedestal 39 

Ad-2 Adapter for Portables 1 5 

System Stand 21 


CABLES 

Extension Cables for IBM Mono Display 39 
Keyboard Extension Cable (3 to 9 feet) 29 
AC Plug Adapter (any monitor to your PC) 8 


SURGE SUPPRESSORS 
Diamond (similar to EPD Lemon) 39 

Emerald (similar to EPD Ume) 49 

Sapphire ^s/m//ar to EPD Peach) 59 

Ruby ^s/m//ar to EPD Orange) 69 

Epson 

RX-80 with GRAFTRAX-Plus call 

FX-80 With GRAFTRAX-Plus call 

RX-100 with GRAFTRAX-Plus call 

FX-100 with GRARRAX-Rus call 

LQ-1500 (letter quality dot matrix) call 

Printer to IBM Cable (specify printer) 32 

Hayes 

Smartmodem 300 199 

Smarlmodem 1 200 459 

Smartmodem 1 200B (w/Smartcom If) 397 

Smartcom II 99 

Hercutes Computer 

Hercules Graphics Card (parallel port) 319 

Hercules Color Card (parallel port) 169 

IOMEGA 

Bernoulli Box 20 Meg 2695 

10 Meg cartridge 56 

key tronic 

Deluxe keyboard (KB 5151) call 

Koala 

Koala Touch Tablet with software 89 

Speed Key System 1 1 9 

Kraft 

Joystick 35 

Maynard Electronics 

Floppy Drive Controlfer 135 

Internal Hard Disk (10 Meg) with WS-1 
Controller 879 

Internal Hard Disk (10 Meg) withWS-2 
Controller 1079 

ll4ouse Systems 

PC Mouse (w/software & desk pad) 129 

Mouse Paint (software) 75 

NEC 

Spinwriter 2050 (3550's little brother) 699 


Spinwriter 3550 (/SM-PC compat/b/e) 1397 
Spinwriter 8550 (IBM-PC compatible) 1 789 
Orchid Technologies 
All Orchid Boards come with PCnet Drive 


PC Connection 
Hardware Special 

through January 31. 1984 

VERBATIM 

• 3 boxes (30 disks) Verbatim Dataiife 
5’// DS/DD disks (in a plastic storage 
case) 

• 3 Verbatim Head Cleaning Kits 

• 1 Verbatim Dataiife S'/*" Disk Drive 
Analyzer (for IBM PC and XT only) 
Tests 4 critical areas of drive perform- 
ance 

Verbatim offers a lifetime warranty on 

disks (limited to replacement of disk 

only) . $89 

This IS a limited offer while supplies last 


OUR POLICY 

• We accept VISA and MASTERCARD 

• No surcharge added for charge cards 

• Your card IS not charged until we ship 

• If we must ship a partial order, we never 
charge freight on the shipment(s) that com- 
plete the order 

• No sales tax 

• All shipments insured, no additional charge 

• Allow 1 week for personal and company 
checks to dear 

• COD max $1000 Cash or certified check 

• 120 day guarantee on all products ’ 

• To order, call us anytime Monday thru Friday 
9 00 to 9 00 or Saturday 9 00 to 5 30 You 
can call our business offices at 
603/446-3383 Monday thru Friday 9 00 to 
530 


(Ram disk) PCnet spool (print spooling), 
disk caching & partitioning 
Blossom 64k upgradeable to 384k. 
with clock calendar, serial and 
parallel ports . $229 

PCnet Daughter Board (piggybacks to 
Blossom) with version 2 4 networking 
software . . call 

Paradise Systems 

Modular Graphics Card 275 

Muitidisplay Card 289 

Princeton Graphics 

HX-12 RGB monitor (690 x 240) call 

SR- 12 RGB monitor (690 x 480) . . call 
Scan Doubler Board (for SR-12) call 

MAX-12 Amber monochrome monitor call 

Quadram 

New Expanded Quadboard 64k 
expandable to 3Wk. with clock calendar, 
parallel, serial & game port. I/O bracket, 
and Quadmaster software 249 

Microfazer Printer Buffer (parallel) w/copy 
MP 64 (64k) upgradeable to 5 12k 
Quadcoipr I 

SMA (Systems Management) 

PC-D<xumate Keyboard Templates 
available for: 

DOS/Basic 1.1 
DOS/Basic 2 0-2 1 
Lotus 1-2-3 
Symphony 
Multiplan (IBM) 

Multiplan (Microsoft) 

Peachtext 5000 
Easywriter II 
Volkswriter Deluxe 
TG 

Joystick 


169 

197. 


Supercalc 3 
Wordstar 
Turbo Pascal 
WordPerfect 
dBase II 
dBase III 
Framework 
Multimate 

each 12 
39 


SHIPPING 

Continental US: For monitors, printers, and 
drives, add 2% to all orders For all other items, 
add $2 per order for UPS surface. $3 per order 
for UPS 2nd-Day-Air We particularly 
recommend 2nd-Day-Air if you live west of the 
Mississippi or south of Virginia In most cases it 
will only cost $1 more and will save you up to 
four days on delivery time Hawaii: For moni- 
tors, printers, and drives, actual UPS Blue 
charge will be added For all other items, add 
$3 per order Alaska and Outside Con- 
tinental US: Call 608446-3383 for informa- 
tion 

1-8(K)A24;J-8()88 


PC Connection 355M 

6 Mill St.. Marlow. NH 03456 
603/446-3383 

For the IBM-PC Exclusively. 


DRIVES 

All drives are completely pre-tested Speafy 
Drive A or Drive B for your PC Comes with 
complete step by step installation instructions. 
Drives are 320kl360k 

Tandon 

TM 100-2 (5%") full-height drive (DS.DD) 159 

TEAC 

FD-55B (5y4'') half-height drive (DS.DD) 139 
Free y cable & bracket with each pair. 

MEMORY 

64k Memory Upgrade Set for IBM-PC 
or XT system bc«ro ” 39 

64k Memory Upgrade Set for any memory 
board specify make of board 39 

Install memory upgrades & run diagnostics 
at time of board purchase only 10 

DISKS 

Verbatim • See Special 
Dataiife Disks SS/DD plastic box of 10 23 

Dataiife Disks DS/DD plastic box of 10 33 
Disk Drive Analyzer 22 

Flip Sort (holds 75 disks) 19 
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THE 8087 AND 80287 ARE IN STOCK! 


MicroWay is the woricfs leading retail- 
er of 8087s and high performance PC 
upgrades We stocK a complete selec- 
tion of 8087s that run at 5 and 8mhz. 
All of our coprocessors are shipped 
with a diagnostic disk and the best 
warranty in the business - 1 80 days! 
We also offer daughteitroards for sock- 
etless computers such as the NEC PC 
and PCjr, and a board which increases 
the clock speed of the 80287 in the PC 
AT. Our new NUMBER SMASHER" 
will run the IBM PC at clock speeds up 
to 9.5mhz and achieves a throughput 
of.1 megaflops with 87BASIC/INLINE, 


Micro 

INay 


PO. Box 79 
Kingston. Mass 
02364 USA 
(617) 746-7341 


Intel Fortran, or Microsoft Fortran 
Software reviewers consistently cite 
MicroWay software as the best in the 
industry! Our customers frequently 
write to thank us for recommenditig 
the correct software and hardware to 
meet their specific needs. They also 
thank us for our same day shippir^i In 
addition to our own products which 
support the 8087 and 80287, we stock 
the largest supply of specialized soft- 
ware available anywhere These include 
three FORTFtANs, three PASCALS 
APL, Inters ASM-86 and PL/M-86, 
several Cs 87BASIC/INLINE 


87MACRO, 87FFT, and MATRIXPAK. 
For real time or multi-user applica- 
tions we offer RTOS" - our implement- 
ation of Inters iRMX executive Our 
new products include a professional 
debugger with 8087 support support 
for Lotus 1 -2-3, and a translator that 
converts object modules into readable 
assembly language files. If you have a 
question about which computer, lang- 
uage compiler, operating s^em or ap- 
plication package is best suited to your 
problem, we can answer it Just call: 

617-746-7341 



Micro 


8087 Support 

For the IBM PC, PC XT, PC AT and Compatibles. 


SCIENTIFIC SOFTWARE 

87FFT^ peifonns Fofward and Inverse FFTs 
on real and complex arrays wtilch occupy up to 
51 2K bytes of RAM. Also does corwolutions, auto 
coneiationa hamming, complex vector multipllca- 
tiorv, and complex to radial conversions. Callable 
from MS Fortran or 87BASIC/INLINE. .... SI 50 
87FFT*2"’ performs two-dimensional FFTa 
Ideal for image processing. Requires 87 FFT...$75 
MATRIXPAK" rrtanages a MEGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds Includes matrix inversion and 
the solution of simultaneous linear equations 
Callable from MS Fortran Z.Z 87MACRa 

e7BASIC/INLINE. and RTOS each $150 

DATA ACQUISITION PACKAGE 

Interactive user-oriented larrguage which allows 
the acquisition and analysis of large data 
streams CALL 

GRAPHICS PACKAGES 

Energraphics (stand alone) 295 

Grafrrratic for MS Fortran or Pascal 125 

Ptotmatic for Grafmatic 125 

Halo for Basic, C or Fortran each 1 50 

OTHER TOOLS 

Alpha Sof^re ESP 595 

Borland SidekicK Toolbox, or Graphics 45 

COSMOS Revelation 850 

PSI MATHPAK 75 

smARTWORK 895 

SPSS'PC 895 

STSC APL* PLUS/PC 475 

Pocket APL 85 

DFixer 

A disk utility which thoroughly checks PC or AT 
hard disks for bad sectors and updates the MS 
DOS file allocation table accordingly 150 

'Requires RTOS or iRMX-86. AR Intel compiler 
names and iRMX-66 TM Intel Corg 


RTOS - REALTIME OPERATING SYSTEM 

RTOS is a multi-user, multi-tasking real time oper- 
ating system. It includes a configured version of 
lntefsiRMX-86. LINK-86. LOC-86 LI&86, 01+86, 
andMicroWays87DEBUG RunsonthelBM-PC 
XT. POAT and COM PAG 400 

INTEL COMPILERS^ 

FORTRAN-86 750 

PASCAL-86 750 

PL/M-86 500 

870 (LATTICE/MICROWAY) 750 

ASM-86 200 

87BASIC/INUNE~ converts the output of 
the IBM Basic Compiler into optimized 8087 
inline code which executes up to seven times 
faster than 87BASIC Supports separately com- 
piled inline subroutines which are located in their 
own sMmentsand can contain upto64K bytes of 
code mis allows programs greater than 1 28K1 
Requires the IBM Basic Compiler and Macro 
Assembler. Includes 87BASIC $200 

87MACRO'* • our complete 8087 software 
development pac^ge It contains a "Pre- 
processor,* source code for a set of 8087 macroa 
and an ob)ect library of numeric functions includ- 


OBJ -ASM'- a multipass object module 
trar\slator and disassembler. Produces assembly 
language Iistir)g8 which IrKlude public symbols, 
extern^ symbols, and labels commented with 
cross references Ideal for understanding and 
patching object modules and libraries for which 
source is not available $200 

87DEBliG'* - a professional debugger with 
6067 support a sophisticated screervoriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts Breakpoints can be set in code or on 
guarded addresses in RAM $150 


YouCan 

TalkIbUs! 


HARDWARE AND LANGUAGES 

8087-3 5mhz $149 

Including DIAGNOSTICS and 160-day v^rranty 
For IBM PC and compatibles 

8087-2 8mhz $275 

For War>g AT&T. DeskPrq NEC Leadir^g Edge 

80287-3 5mhz $275 

For the IBM PC AT 

64KRAMSet $24 

256K RAM Set $150 
128K RAM Set PC AT $225 
NUMBER SMASHER” .$995 

95mhz 8087 coprocessor board for the IBM PC 

LOTUS 1 -2-3"* 8087 Support call 
FORTRAN and UTILITIES 

Micro^ Fortran 3.2 239 

IBM Professional Fortran 595 

Intel Fortran-86’ 750 

F0RLIB+ 65 

STRINGS and THINGS 85 

C and UTILITIES 

Uttice C 299 

Microbe 329 

C86 299 

C TOOLS 85 

C Trigs and Trans 150 

BASIC and UTILITIES 

IBM Basic C^piier 270 

87BASIC/INUNE 200 

Summit BetterflASIC* 175 

Summit 8087 Module 87 

MACRO ASSEMBLERS 

IBM Assembler with tibrarian 155 

87MACRO. 150 

PASCAL 

Microsoft Pascal 3.2 209 

Borland Turbo 45 

Turbo vi/ith 8087 ^pport 85 

1-2-3 and Lotus are trademarks of Lotus 
D^l opment Corporation 

Formerly MjCfoWare, Inc - not affiliated or 
connected with MlcroWare Systems Coh 
poration of Des Moines, Iowa 
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THE PBOFESaONAIi’S CHOICE 


Lotiofl 

1-2-3 

<299 


Lotus 

Ssntnphony 

<419 


dBase III 

<339 


Framework 

<339 


MultlMate 

<289 


WordStar 

2000 + 

<319 


Software 


Word Processing Editors 


EASYWRITER II 
SYSTEM 
FANCY FONT 
FINAL WORD 
MICROSOFT WORD 
MICROSOFT WORD 
W/MOUSE 
MULTIMATE 
PFS: WRITE 
SAMNA WORD III 
VOLKSWRITER 
DELUXE 
VOLKSWRITER 
SCIENTIFIC 
THE WORD PLUS 
(OASIS) 

WORD PERFECT 

woRDPLus w/eoss 
WORDSTAR 
WORDSTAR 2000 
WORDSTAR 2000* 
WORDSTAR 
PROFESSIONAL 
XYWRITE II* 


i21» 

$139 

S1S9 

t239 

S3S9 
S2S9 
% 9S 
tCM 


t10S 

$249 

$319 

$199 

$269 

$319 


Spreadsheets/ 

Integrated Packages 

ELECTRIC DESK $209 

ENABLE $4$9 

FRAMEWORK $339 

LOTUS 1-2-3 $299 

MULTIPLAN $13S 

OPEN ACCESS $299 

SMART SYSTEM $SS9 

SPREADSHEET 
AUDITOR $ 79 

SUPERCALC 3 $199 

SYMPHONY $419 

TKI SOLVER $269 


Desktop 
Environments 
DESK ORGANIZER $129 

GET ORGANIZED S159 

SIDEKICK $ 4$ 

SPOTLIGHT $109 

Communications/ 
Productivity Tools 
CROSSTALK $10S 

PROKEY $ 69 

RELAY $ 99 

SMARTCOM II $109 


Database Systems 
ALPHA DATA BASE 
MANAGER II $179 

CLOUT V 2.0 $139 

CONDOR 111 $299 

DBASE II $269 

DBASE III $339 

INFOSTAR* $319 

KNOWLEOGEMAN $269 

PFS; FILE/PFS; 

REPORT $169 

POWERBASE $219 

QUICKCODE III $169 

R BASE 4000 $2$9 

Languages/Utilities 

CONCURRENT DOS $189 

COS C COMPILER $299 

DIGITAL RESEARCH 
C COMPILER $219 

OR FORTRAN 77 $219 

LATTICE C COMPILER $C«ll 

MICROSOFT C 
COMPILER $309 

MS BASIC COMPILER $249 

MS FORTRAN $239 

NORTON UTILITIES- 
NEW seal 

TURBO PASCAL $4$ 


Project 
Management 
HARVARD PROJECT 
MANAGER $219 

HARVARD TOTAL 
PROJECT MANAGER $299 

MICROSOFT 

PROJECT $159 

SCITOR PROJECT 
5000 W/ GRAPHICS $299 

Professional 

Development 

MANAGEMENT EDGE $159 

SALES EDGE $159 

THINK TANK $119 

Home/Personat 
Finance 
DOLLARS AND 
SENSE $119 

FINANCIER II $119 

HOWARD TAX 
PREPARER 65 $195 

MICROTAX $CNI 

MANAGING YOUR 
MONEY $129 


Graphics/Statistics 

ABSTAT $279 

AUTOCAD $C«II 

BPS BUSINESS 
GRAPHICS $229 

CHARTMASTER $239 

CHARTSTAR $209 

DR DRAW $199 

ENERGRAPHiCS W/ 

PLOTTER $279 

EXECUVISION $259 

ORAPHWRITER 
COMBO $369 

MS CHART $159 

OVERHEAD 

EXPRESS $139 

PC DRAW $259 

PC PAINTBRUSH $89 

PFS: GRAPH $ 95 

SIGNMA8TER $179 

STATPRO $C«> 

STATPAK-NWA $329 

STATPAC-WALONICK $299 

Accounting Modules 

BPI $329 

GREAT PLAINS $479 

IU8 EASYBUSINESS $309 

MBA $369 

OPEN SYSTEMS $399 

PEACHTREE $299 

REAL WORLD $469 

STATE OF THE ART $389 

STAR ACCOUNTING 
PARTNER $249 

STAR ACCOUNTING 
PARTNER 11 $599 

Hardware + 

Multifunction Boards 

AST ADVANTAGE $CM 

AST6 PAK PLUS (64K) $249 

ASTSPAK PLUS 
(384K) $449 

AST MEGAPLUS II (64K) $269 

AST MEGAPAK (256K) $349 

QUAOBOARD (64K) $269 

QUADBOARD (2S6K) $399 

OUADBOARD EXP. 

(64K) $269 

OUADBOARD EXP. 

(3e4K) $469 

QUAD 512 * (S4K) $269 

ORCHID BLOSSOM $C«ll 

PERSYST $CNI 

TECMAR CAPTAIN(64K) $279 

TECMAR WAVE (64K) $209 


Display Boards 
AST MONOGRAPH PLUS 
EVEREX GRAPHICS 
EDGE 

HERCULES GRAPHICS 
CARD 

HERCULES COLOR 
CARD 

PARADISE MODULAR 
GRAPHICS CARD 
PARADISE 

MULTIOISPLAY CARO 
PERSYST 
PLANTRONICS 
COLORPLUS 
PRINCETON SCAN 
DOUBLER 
STB GRAPHICS 
PLUS II 

TECMAR GRAPHICS 
MASTER 

TECMAR VIDEO VAN 
GOGH 

TSENG ULTRA PAK 


Scan 

$419 

$329 

$179 

$285 


$419 

SCM 

$309 

$489 


Displays 

AMDEK 300G/300A $139/149 

AMOEK310A $179 

AMDEK COLOR II ■ $459 

PRINCETON HX-12 $489 

PRINCETON MAX-12 $179 

PRINCETON SR-12 $C«8 

QUADRAM 

AMBERCHROME $179 

ZENITH 124 AMBER $145 

ZENITH 135 COLOR $CNI 


Modems 
AST REACH 1200 
HAYES 1200 
HAYES 1200B 
HAYES 2400 
VENTEL 1200 
HALF CARO 


$Ca8 

$459 

$399 

$Caa 


Accessories 
CURTIS SURGE 
PROTECTORS $CNI 

EPD SURGE 

PROTECTORS SCNI 

GILTRONIX A/B SWITCH $C«8 
MICROBUFFER INLINE 
(64K) $264 

MICROFAZER INLINE 
I64K) $219 

64K RAM SET $40 

2S6K RAM SET $C«8 

8087 MATH $150 


Pnnlers/Plotfofs 

AMPLOT II $859 

C. ITOH $Ca8 

COMWRITERII $C«8 

COMWRITER420 $C«H 

DIABLO 620/630 $C«l 

EPSON FX-1O0* $Ca8 

EPSON LQ-1$00 $Cal 

EPSON JX-80 $CNI 

JUKI 8100 $419 

NEC P3 $899 

NEC 2050 $769 

NEC 3550 $1399 

OKIDATA B4P $729 

OKIOATA93P $619 

OUME SPRINT 1155 $1569 

TOSHIBA P1351 $1279 

SWEET P 6 PEN 
PLOTTER $899 

Emulation Boards 

ASTPCOX $949 

AST 3780 $609 

AST SNA $689 

AST BSC $ 29 

BLUE LYNX $C«ll 

CXI 3278/9 $Ca« 

IRMA $869 

IRMALINE $999 

IRMAPRINT $CMI 

QUAD 3278 $949 

Input Devices 

KEYTRONIC $151 $189 

MICROSOFT 

MOUSE $139 

PC MOUSE W/PAINT $159 

Mass Storage 
ALLOY PC-BACKUP 
20MB $1649 

ALLOY PC-OISC 
20MB $1769 

IOMEGA 10*10 MB $2895 

MAYNARD WS-1 10MB $Cali 
SIGMA $C«H 

SYSGEN IMAGE scan 

TALLGRASS HAROFILE 
- TAPE $Call 

TEAC HALF HEIGHT $159 

Networks 

AST PC NET $C4B 

CORVUS NET $CNI 

DIGITAL RESEARCH 
STARLINK $1199 

ORCHID PC NET $C«a 

'CALL FOR SHIPPING COSTS 


Samna 
Word III 

Chart-Master 

<839 

AST6Pak 

Plus 

Quad Board 
Expanded64K 

Smartmodem 

12CX)B 

Smartmodem 

1200 

<CA1J. 

<849 

<269 

I 

<399 

<489 



LOWEST PRICE 
GUARANTEE!! 

We will match current 
nationally advertised 
prices on most products. 
Call and compare. 


l-SOO- 


Diskette 
Library 
Case 
with your order 




In New York State call (718) 438-6057 



Softline Corporation 
P.O. Box 729. Brooklyn. N Y. 11230 
TELEX: 421047 ATLN Ul 


TERMS 

Checks— allow 14 days to clear. Credit processing— add 3%. COD orders— cash. 

M O or certified check— add $3.00. Shipping and handling UPS surface— aod $3.00 
per Item (UPS Blue $6 00 per item). NY State Residents— add applicable sales tax 
All prices subject to change 




MON.-THURS. 9:00AM-8:00PM 
SUN. & FRI. 9:00AM-4:00PM 


















Equipping a PC for business takes a 

hard disk. Turn to 
SYSGEN^” when 
you want the best. 


Smart disk users irtsist on 
tape for datafile back-up. 

,^^SYSGEN 
is the i 
leader, i 


^ And, if your needs 
begin to exceed the 
'yj limits of PC memory 
. and slot ^ 

expansion, 

SYSGEN 
has the 
solution. 


18 Megabytes and 6 expansion slots for 
the PC, XT, or AT". $1995. 



For demandi ng PC owners who need more versatility and 
memory, Sysgen introduces a powerful, reliable, and unique 
solution: The DISK I/O”. 

It includes 6 new expansion slots 
for your choice of plug*in 


boards, plus, an 18 MByte hard disk — all for slightly more than 
a hard disk alone. 

Sysgen offers the full range of expansion, storage, and tape 
back-up solutions with the best performance ratings for the 
IBM* PC. XT. AT and compatibles. 

For more information on the Sysgen family of expansion 
products contact your local dealer. 


47853 Warm Springs Blvd. . 

k-J A ^ Fremont. CA. 94539 

1 \ ( D K P O K A I t D (415)49()-6770Telex4990843 


TrMieinarkt Syigrn, DISK t^O — Syt|cn.liK .AT — lnicfnationalBuMBn«MKhinc%('orporalton RegiMeredirMicitiarkt IBM— InieinalionalBuunc^tMachiiKtCorpotaiinA 



FROM THE EDITOR’S SCREEN • BILL MACHRONE 


More Power to¥)u 

Network or multi-user: Which is better for your application? Is 
there an answer? Is there a choice? The debate rages, the 
products and ideas pour out, and, no, the dust hasn’t settled. 


N etworking continues to be one of 
the most hotly debated topics in 
our segment of the market. It’s 
easy to see why: There’s more fresh tech- 
nology, more interesting ideas, more 
weaving together of hardware and soft- 
ware than anywhere else. 

There’s also more disappointment, 
more wasted money, and more recrimi- 
nation than in any other segment. The 
problem is due partly to the natural limi- 
tations of local area networks. You can 
stretch a single-user operating system to 
make it do multi-user tricks in just so 
many ways. 

The other part of the problem is expec- 
tation. People expect magic from net- 
works, and they’re disappointed when 
they don’t gel it. They hate it when it 
slows down. They curse it when it hangs 
up. They turn murderous when another 
user trashes their Tiles. And, of course, 
they take it for granted when everything 
works right. 

What do you want a network to do? 
Multiple simultaneous access to data- 
base? Electronic mail? File sharing? 
Sure, why not? But is it the best solution? 

Personal computers are now locked in 
battle with minicomputers. You are the 
battleground. Minicomputers were de- 
signed from day one to do all the things 
listed above, without creating conflict 
among users. They stole a march from 


mainframes in supplying low-cost com- 
puting to the end user. Personal comput- 
ers did the minis one better by putting the 
whole machine on the desk top. 

More than user liberation, program- 



Blll Machrone 

mer liberation set the stage for the micro- 
computer revolution. The freedom of 
fast, exclusive access to screen, memo- 
ry, and disk touched off a software revo- 
lution that continues. We’re all benefi- 
ciaries, but we always want more. 
Networking is Just part of the “more.” 

The funny thing is, we haven’t gained 
much. Any minicomputer worth its salt 
is more than a match for a PC in terms of 
computing power and fast access to disk 
Tiles. Plus, its operating system and its 
compilers a.ssume multiple simultaneous 


access to files and tight security as 
givens. But, you may say. the screens are 
so slow. Who can live with them? 

Most minis run their terminals at 9600 
baud, or about 1 .000 characters per sec- 
ond. Worst case, it takes up to 2 seconds 
to replace every character on the screen, 
and most updates lake a half-second or 
less. That still isn’t as fast as the PC’s 
near-instantaneous “flash,” but there’s 
another side to this argument. 

Let’s say you’ve decided to network 
your PCs to give everyone access to a 
server with a large hard disk. Each user 
has a network bool diskette and a collec- 
tion of private data diskettes. There’s no 
need for the usual program disks, be- 
cause they’re all out on the network. 
Now, how long does it take to load your 
application over the network? Six sec- 
onds? Ten? 

Chances are a mini could have loaded 
an equivalent application in less time. In 
fact, on the more sophisticated ma- 
chines, all programs are re-entrant. 

That way, only one copy of a given ap- 
plication is running, no matter how many 
people are using it. Each user has a pri- 
vate data area, and the operating system 
lets everyone take turns at the code. The 
efficiencies are appreciable. 

But, you say, I spend most of my time 
at the keyboard, interacting with the pro- 
gram. not loading applications. Great. 
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A NEW PLUS*WARE 
PRODUCT 



Your personal^ inlreductien le 
the powerful APL Programming 
Language— for only $95! 


Much faster to program than BASIC or FORTRAN. Able 
to execute multiple tasks in a single line. More powerful 
than other programming languages. 

It's an extraordinary programming language called 
Pocket APL! 

Whether your application requirements are in math, 
business, science, or engineering, Pocket APL can help you 
be more productive. You sove time— Pocket APL's efficiency 
and simplicity allows you to develop programs four to ten 
times faster than with conventional languages. And, as a 
powerful online calculator, Pocket APL is 
invaluable for quick number-crunching and 
analyses. 

Best of all. Pocket APL is easy to learn 
and fun to use. And for only $95, you benefit 
from many of the same powerful capabilities 
of STSC's premier APL*PLUS*/PC System 
which PC Magazine calls a "major accom- 
plishment that may influence the future 


of microcomputing." 

Join the rapidly growing community of satisfied users 
who enjoy the pleasures, power, and advantages of the 
APL Programming Language. Order your copy of Pocket 
APL today. Contact your local dealer or call ( 800 ) 
592 - 0050 . In Maryland, coll ( 301 ) 984 - 5123 . All major 
credit cards accepted. 

System requirements: Minimum 128K of memory IBM Personol Computer. IBM PCjr, 
and true compatibles equipped with PC DOS or MS DOS operoting systems Pocket 
APL uses o soft chorocter set for computers with graphics board or color monitor; 
keywords for computers with monochrome 






STSC 


A Contel Company 

STSC, Inc., 2115 East Jefferson Street, 

Rockville, Maryland 20852 

PLUS*WARf ond Pocket APL ore trodemorks of STSC, Inc. APL* PLUS 
is o service mark orsd trademorfc of STSC, Inc, registered in the 
United States Patent and Trodemork Office ar>d m certoin other 
countries. 
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interact with a Genius 



135W POWER 

snppnr 

HbrI DIsfc ready 

'^12Val4.5Amaz 

■^5V at ISA mas 

Same dlmendon and plug 

compatible wtth IBM PC/XT 

poaiei supfjly 



10 Mb ibnnattcd Rscd Otak 
5 Mb focmaficd Removable 
Cartridge 
Unhmited storage 
Bootable from fixed disk 


SDFEK 

MOTHERBOASD 

Sn^ layer double sided 
board 

Same dbnenslon as IBM 
motherboard 

to 2S6K Ram on-boaid 
8 I/O riots 


PEKSTSTKOa. 

BOARD 

Super hl-res dlsphry adapter 
on text and graphics 
10 X 16 character cdltai 
monochrome and color 
Ao^aminable and software 
— character sets 


MDITIFIINCnON 

CARD 

0-384K otemofy erepanston 
plus 2S6K on board to give 

i M Tt i iM i m <>d*tf TS BI l hlr 

memocy. 



The Uldmate in IBM PC/XT‘ compatibles. 


The Super XT Plus by Super Computer 
is a better alternative than the standard 
PC/XT configuration. The 256Kb of 
dynamic RAM with parity can be 
upgraded to 640Kb, Bght I/O slots give 
you the maximum in tailored 
expandability. A 16 Bit 8088 
Microprocessor with an 8087 


coprocessor option gives you the speed 
to tackle the heavy jobs. Two half-height 
360 Floppy Disk Drives are matched 
with a half-height 5 Mb Removable 
hard Disk and a 10 Mb fixed Hard Disk. 
A Multiiunction card is included with 
Serial and Parallel ports, Qock Calendar. 
Game port, and memory expansion to 


384K. An Ultra High-Res Taxan' monitor 
equipped with Persyst's 8.0.8." Board 
gives you the highest resolution 
possible (720 x 400). A unique 135 
Watt Power Supply ofiers 220 Voltage 
conversion as an option. 

The Super Computer PC/XT 

Interact with a Genius! 



SUPER COMPUTER 
Manuftw l uiti /Dbtribqtof 
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17813 South Main SL Suite 103, Gardena, CA 90248 
213/532-2133 


* 1084 Super Computet bic 

DEALER AND OEM INQUIRES INVITED 


BAX 213/532-6342 
TELEX 3719394 SUPER 


.Corp. Tmum ti t le^Mcied tndeniMkafXinn Corp 


IBM PC/XT It a tc^Mcred (radematk of I 


^fvyit tt a te gt lwed uadunarli of F^nonM SyMeitia TedinoteRy; Inc 





EDITOR’S SCREEN 


But in all fairness, who spends more time 
waiting, you or your PC? 

The real problem with minis is the 
software deficit compared to PCs. But 


that’s changing, too, now that micros 
have shown the way. Not that quality 
programs weren’t available for micros 
before the micro revolution; they 


were — but they were for the gurus, not in 
the hands of end users. 

I’m not trying to convince you to use a 
minicomputer instead of your PC. I’m 
not even trying to tell you that minicom- 
puters are better than local area net- 
works. I don’t have to, because IBM and 
the other vendors are doing it for me. 

IBM has laid the groundwork for PCs 
to share the resources of the System 36, a 
wonderful minicomputer that’s making 
inroads in office automation. Hewlett- 
Packard uses the HP Interface Bus to do 
limited networking between their micros 
and minis. We’ve awaited AT&T’s an- 
nouncement of a UNIX bridge or a tight 
Ethernet link to the 3B series for some 
time now. 

Waiting for Minis 

We’re standing by, waiting and hop- 
ing for the real beginning of distributed 
processing, whereby the operating sys- 
tem “knows about” data and programs 
and users all over the network. It assigns 
processors to processes without apparent 
regard to the location of the user, the 
data, or the processor. And it does it fast, 
with a high level of security. 

Bold Statement I : Local area networks 
cannot fulfill their destiny until they in- 
corporate distributed processing. Bold 
Statement 2: Desktop microcomputers, 
even the vaunted PC AT, don’t have 
enough horsepower to do distributed pro- 
cessing. Bold Statement 3: Minicomput- 
ers are not going away. They’re back, 
bigger and better than ever. 

Forget all that claptrap about minis be- 
ing caught in the pincers between micros 
and mainframes. That was last month’s 
news. Minis are about to enjoy a renais- 
sance. You may not recognize them at 
first. Some will be packaged as high-end 
micros with 32-bit microprocessors. 
Others will look like run-of-the-mill net- 
work file servers. Still others will be 
new, with greatly enhanced abilities. 

So you don’t have to choose between 
micros and minis. All you have to do is 
sit back and wait. B 
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WiVTCH FOR IT... 

at your local computer store. 


Beid rLUS 

•cartridge disk systems 
The "add-on" drive you'll never add on to . . 


RP Marketing Corp. Arvada. CO 80002 
Distributor- Direct Specials 


(303) 424-1546 


DISKETTES 

RP's 100% certified/IO year warranty 
DS/DD-n ^$29.95 

>Flip Box of 10 < 


SS/DD- 


-$24.95 


IBM COMPATIBLE PC 

Tava PC w/256 k. 2 drives including 
INTEGRATED SOFTWARE 
valued at $700.00... Total package 
only: $2,495.00 F.O.B./Denver 


' LBM IS a trademark of the International Business Machines Corporation 


MCI VISA cards add 2% 
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Master Piece 
puts the power at 
your fingertips. 



Master Piece is the most versatile 
accessory ever made for IBM Per- 
sonal Computers. Master Piece 
combines the four most popular 
IBM* accessories into one elegant 
accessory offering the most con- 
venience and best value available 

A SWIVEL BASE 

The Master Piece has a swivel so 
you can adjust the viewing angle of 
your monitor with just the touch of 
a Hnger Since the Master Piece 
swivels with your monitor, its 
switches and static control are in 
front of you at all times 

FIVE SWITCHED OUTLETS 

Stop searching for outlets to plug 
in your peripherals. Master Piece’s 
five outlets put your entire system 
at your fingertips Power up with 
the "Master" switch, then use the 
individual switches to control your 
peripherals Touch the "Master" 
switch to shut down and you’ll 
never accidentally leave your pe- 
ripherals running overnight. 

SURGE SUPPRESSION 
CIRCUITRY 

Power surges, spikes and line noise 
are responsible for 70-90% of all 
PC malfunctions. They can wipe out 
memory in your PC, taking hours of 
hard work with them They can zap 
your delicate chips, sending your 
PC in for costly repairs Master 
Piece clips surges and spikes at a 
safe level. You end up with an IBM 
that’s more accurate and reliable 

STATIC PROTECTION 

Even you are a threat to your IBM 
During the day you build up static 
charges — as much a threat to your 
PC as surges and spikes. Master 
Piece offers an elegant alternative 
to expensive and unsightly static 
mats lust touch its nameplate be- 
fore you begin work and static 
charges are grounded 

If you bought these accessories 
separately, you could spend more 
than S200 Master Piece’s recom- 
mended retail price is under SI50 
Available now from IBM dealers 
everywhere. 
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HKSKENaNGTCffsI” 
I MICROWARE 


251 Park Avenue South 

New York. NY lOOlO 

(212) 475-5200 Telex 467383 KML NY 


Trademarks Master Piece Kensington MKroware Ltd 
IBM Interrutional Business Machines 
€ 1984 Kensington Mfcroware Ltd 





Why people choose an IBM PC in the first place 
is why people want IBM service.. .in the first place. 


After all. who knows your IBM Personal 
(x)niputer better than IBM? 

That's why we offer an IBM maintenance 
agreement for every member of the Pei’sonal 
(imputer family. It's just another example 
of blue chip service from IBM. 

An IBM maintenance agreement for your 
PC components comes with the choice of service 
plan that's best for you— at the price that’s 
best for you. 

Many customers enjoy the convenience and 
low cost of our carry-in service. That’s where 
we exchange a PC display, for example, at any 
of our Service/ Exchange Centers. 


And for those customers who prefer it, we 
offer IBM on-site service, where a service repre- 
sentative comes when you call. 

No matter which you choose for your PC, 
an IBM maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That’s why 
an IBM maintenance agreement means blue 
chip service. To find out more about the 
specific service offerings available for your PC, 
call 1800 IBM-2468, Ext. 141 
and ask for PC Maintenance. ___ _ 


Blue chip service from ” = 
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COMPUTERS 


IIM SYSTEM SPECIALS 

2S6K 2 Drives SCall 

256K. 2 Drives, color graphics, printer 
adaptor & PCS HX-12 monitor $2499 

2S6K 1 Drive & 10 MB Hard Disk $2459 

TWO USER SYSTEM (tnci 10 MB Advanced 
Digital PC Bd & Terminal) S3B59 

COLUMBIA 

MPC 4220 (2S6K. 2 Drives) SCall 

PROFESSIONAL (W MB w/tape backup) SCall 

VP 2220 (Portable w/2S6K) SCall 

COMPUPRO to (10 MB Multi user) SCall 



CORONA PC-22 (25SK. 2 Ornes) SCaH 

Portable PC-22 {2S6K.MS-OOS 2 0) SCall 

FUJITSU MICRO 16$ (BOBB/ZBOA) $1995 

MORROW OESIBNS Pivot. M02. MD3. 

MD5. MOIt SCall 

NEC 

PC-BBOIA (ZBOA. B4X. 2 Drives. I2~ Monitor. 

WordStar MaitMeige. Multiplan. NBASC) Si 149 

APC-MI Specials w/ prmier & Soltware SCaH 

SANYO 

MBC 550-2 (80B8. 12BK. 1 DSOO Drive (320K). 

WordStai. CalcStai. EasyWiiter) SCall 

MBC 555-2 (550-2 Plus 1 Add Ome. 

Mailmerge. Spellstai A Inloslar) SCaB 

SEEOUA Chameleon/Plus (BOBB/ZBO) SCaN 

SWP Micro Coiiipoler Prodocta 
Co -Power-68 Board (8088 ml 2S6K. 1 MB) 

ForKAYPR02.4.10 SCall 

TELEVIOEO 

1605 (8086. 128K. 2 Drives. OOS 2 0) SCall 

TPC-11 (Portable Version ot Above) SCall 

ZENITN Z-tSt-S2 (8088. 2 Or. 320K RAM) SCaU 

ZW 151-52(1 Drive. 10 MB Hard Disk) SCall 


FOR IBM PC/XT/AI & COMPAQ 


ADVANCED DIGITAL Multi User Bd (8086) SCaH 
AST RESEARCH INC. 

AOVANTABE" (Mult) Fin Bd (or At) SCaH 

MEGA PLUS II (e4K. Ser & Clk) $279 

SIX PACK PLUS (64X Ser/Par. Clk) $259 

MONO GRAPH PLUS Card SCaH 

QUADRAM 

EXPANDED QUAOBOARO (S P. Clock. Game) 

64K $259 384K $429 

QUAD 512* (Serial Port Maiimum St2K] 

64K $229 256K $349 

QUAOCOLOR I (Video Board) $199 

HERCULES Graphics Boaid (720x384) $339 

Coloi Card (RGB. Composite. PaiaUel) $169 

INTEL 8067/80287 Malh Co-Processor $CaN 

KEYTRONIC Deluxe IBM Keybotrd (5151) $199 

MA SYSTEMS PC Pescock (RGB & Composite. 

PereNel Port) $209 

MICR0L06 Baby Blue II (Z806. 64K Parallel & 
Senel Ports. Clock/Celender] $529 

ORCHID PC Turbo (80186 CPU. 8 MHr) SCall 

PANASONIC JA 551-2 (OSOO Thniine Drive) $149 
PARADISE SYSTEMS Muhi-Oispley Card $299 

Modular Graphics Card $265 

Module A/B SCall 

PLANTRONICS ColorPlus SCall 

STI SYSTEMS Graphix Plus II $319 

Super Rio w(64K $289 

TANDON TM 100-2 (DSDD Disk Drive) $179 

TEAC FO-55B (DSOO Thinline Drive) $159 

TECMAR Graphics Master (640x400 RGB) $489 
The Captam {ml OK) $239 

1st Mate (w/ OK) $219 

TSENG LAIS Ultra Pak $489 




HARO DISK 


APPLE MACINTOSH HARO DISKS NOW AMULAGLE ! 
CORVUS. DAVONG G TECMAR . . . CALL FOR PRICES' 


AMPEX 20 MB W/25 MB Tape Back-Up SCaH 
EVEREX H) MB Internal lor IBM $795 

MITAC 10 MB Inloinal tor IBM $699 

CORVUS 

Omnidtive (tl MB) $2079 

Transporter $399 The Bank 8t779 
OATAMAC Trustor 10 Slt29 



OAVONG 

UnrvetsalEileinal tO/2tM8 $I675/$259S 

IOMEGA Bernoulli Box/BeinouHi Plus SCaU 

MAYNARD ELECTRONICS 10/20/30 MB $Call 
PEBASUS-GREAT LAKES 

to MB Internal For IBM $959 

23 MB External (ml Controller) SCaH 

SY$GEN 

10/20 MG w/Tape Back-Up S2295/$2649 

Image/Qic-File $T99/$II99 

TAllGRASS 

12 MB Extamal w/20 MB Tape Back-Up $2399 
20 MB Eitemel w/20 MB Tape Back-Up $2499 

TECMAR 

Remov Cartridge Winchester m PC (5 MB) $1569 
10 MB w/ 5 MB Cartridge m Chassis $31 19 

XCOMP 16 MB External (For IBM. Apple. 

Kaypro & Morrow Designs) $1749 


DOT MATRIX PRINTERS 


C ITOH Prownlei I 8510 AP $329 

DATA PRODUCTS All Models .. SCall 

EPSON JX 80 Color Punter $585 

10-1500 $1109 RX-100 scan 

RX-RO/aoF/T SCall FX-40/100 SCall 



MANNESMANN TALLY 

MI I60L SCall Ml I80L $789 

SpHitSO $245 MII602 SCaH 

MPI Spimter/SX (Portable. 300 cps) SCaH 

NEC 

P2 Pinwiiter (ISO CPS. 10" Caiiiage) $649 

P3 Pinwriter (180 CPS. IS" Cainage) $669 

OXIDATA 

Ask for NEW Apple Imagewriter CempatlMe 

ML 92 SCaH ML 93 SCall 

ML84(P) seal Pacemark SCaH 

PANASONIC KX-P1091/t093 S299/$CaN 

STAR MICRONiCS 


Gemini 10X $249 Gemini 15X 

Delia 15 $459 Radix ID 

TEXAS INSTRUMENTS 

850 RO $489 855 RO 

TOSNIBA 

Pt340 seal P135I 


LETTER QUALITY PRINTERS 


ARATI LQ 20 (16 CPS. IS" Carnage) $350 

AMDEK 5040 (40 CPS) $1299 

SROTHER/DYNAX 

HR-15XL(20CPS) $369 

HR 25/HR 35 $6l9/$869 

CORONA Laser Printer (aster than HP $2699 
DIABLO 

620 API S779 630 ECS/IBM $1979 

JUKI 6100 (17 CPS Diablo Compat) SCaN 

&300(40CPS OiabtoCampat 3KBul) SCal 
NEC 

2030 $659 3510 $1269 

3550 SCaH 8850 $1879 

OLYMPIA Compact flO/2 S349/S419 

QUADRAM Quadjel (Ink Jet Printer) $759 

QUME Sprint tUO/1155 $I299/S1479 

Letterpro 20 $Cel 

SILVER-REED EXP 500 (perallel or serial) $369 
EXP 550 (p or s. IS" carriage) $449 

STAR MICRONICS Power type (18 CPS) $339 
TRANSTAR T120/Tt30 $409/$569 


$349 

S489 

$759 

$1289 


PLOTTERS 


NEWII POLAROID PALETTEII SCell 

AMOEK OXY-KM/Amplot U $599/S749 

ENTER COMPUTERS 

Sweet-P SCaH Six Shooter $799 

HOUSTON INSTRUMENTS 
PC -595/PC -895 Newl* SCall 

OMP-40-2 $749 OMP-29 $1799 

OMP-41/42 $2349 OMP-St/52 $3529 

0T-1t Digili/er (1-Button Cursor) $679 

0T-tl4 Oigrtuer ( 4 - 80(100 Cursor) $739 

PANASONIC VP 6B01A $1449 

ROLAND OXY-101/800/B60 $529/8699 

STROBE Model 200/Model 260 SSI9/$729 


MONITORS 


AMOEK 

Video 3DO/300A/310A S135/145/165 

Color 300 $259 Color 500 $389 

Color 600 $459 Color 700 $529 

OYNAK Fortis FC10 (13" RGB) SCall 

MONITECH I2~ Green/Amber $80 

PRINCETON GRAPHICS HX-12 $469 

SR-12 (690x480) $609 

Max-12 (12" Amber. TTL) $179 

QUADRAM Quadchrome $489 

Quadchrome II $459 

ROLAND 

MB I2I6 $135 MB-I22G $155 

CB I41 $269 CC-l4t $559 


TAXAN 

KG-12N 

210(380x262) 

ZENITH 

ZVM-123A 

ZVM -135/136 

$109 

$259 

$85 

KG-I2N/UY $119 

420 (640x262) $439 

ZVM-122A $90 

SCall 

TERMINALS 

n 



ESPRIT 




Esprit 1 

scan 

Espnt It 

$479 

Espnt III 

SCaU 

ESP-63tO 

$559 

OUME I02/I02A 



$4e9/$489 

103/108 (Green) 



$849/SS19 

TELEVIOEO 914/924 


S5l9/$675 

950/970 



SCall 

Personal Termmal 



$419 

ml 300 Baud Modem 


$528 



VISUAL 50/55/60 

102/300 

WYSf 

WY-50 $519 WY-75 

WY-tOO SCaO WY-300 

ZENITN 

Z-29 $649 Z-49 

ZTX-N) $329 ZTX-t1 

$559/$689/CaR 

SCall 

$609 

$619 

SCaH 

$369 

COMMUNICATIONS FOR IBM H 

BLUE LYNX 3278 

SCaH 

OCA irma/Irmabne/IrmaKey 

SCaH 

tOEAcomm 3278 

SCaH 

ANCHOR 


Mark VI $179 Mark XII 

S249 

HAYES 


Smartmodem 300/1200 

Sl99/SCaH 

Smartmodem 12006 w/SmartCom II 

$399 

NOVATION 


Smart Cal Plus 300/1200 w/Mite 

$329 

PRENTICE POPCOM aOO/XlOO 

S269/$299 

PROMETHEUS Promodem 1200 

SCaH 

OUAORAM Ouadmodeiii 

SCaH 

TRANSEND PC Modem Card 1200 

$419 

VEN-TEL 300/1200 Hait Card 

$439 


SOFTWARE 


ASHTON TATE dBase lll/Framawotk SCaH 

PRENTICE HALL VCN ExecuVtsion SCaH 

REAL WORLD MBSI Accounting SCaH 

LOTUS 1-2-3/Symphony $319/$Can 

MICROPRO WordStar 2000/Pro paek SCaH 

MiCRORIM R Base 4000/Cloul $285/SC8H 

MICROSOFT Multiplan $129 

SAMNA Word III $375 

SATELLITE SOFTWARE WordPertact $Cal 

SOFTWARE PUBLISHING PF$ Write $97 

CENTRAL POINT Copy II PC/PLUS $29 


MISCELLANEOUS 


RAM CHIPS 

64K SET SCall 2S6K SET ... . SCall 

DOUBLE SIDED OISKEHES 
**SKC(tOboxmin) $12 
3M S30 Oysan $31 

Maxell $30 Verbiliffl $30 

PRINT BUFFERS 
QUADRAM Mrcrola/er 
Parallel/Parallel 

I6X $139 64K $185 12BK $239 

Senal/Senai Senai/Pari. Part/Seriii 
8K $145 t6K $155 64K $209 

INTERACTIVE STRUCT ShullleBuflet 32K $289 

PRACTICAL PERIPHERALS MicrobuKar 32K $209 


>1^ ATARI 

RANA 1000- $245 


SURGE PROTECTORS 

EPO/CURTI$ All models SCaH 

NETWORX Wire Tree/Wire Tree Phis S45/S60 
ULTIMA SF-600 $39 

EMERGENCY POWER SYSTEMS 
TnppLte BC200-t0 (battery tncI) S270 

TnppUeeC42S-FC (425 Walts) $429 

SOLA ELECTRIC Mint UPS SCaH 



THE GENTECH 
DIFFERENCE 

• Friendly, well-informed staff intent on 
catering to your needs 

• Factory sealed merchandise 

• 90 day manufacturer's warranty on all 
products 

• Testing available on request 

• Skilled service technicians for state- 
of-the-art repair 

We at GenTech offer the lowest 
prices possible without sacrificing the 
personalized care & attention you need 
for full satisfaction. It's that simple. 


CUSTOMER SERVICE 


401 - 781-0020 


ORDERS ONLY 


800 - 843-4302 

ISO Broadway, Sail* 2212. N.V.. NY 1003B 
HOURS 9-8 EST MON-SAT. 

Mwwf OrStr. CiWMi x Ck PrMiwI Ck (2 Wv«U T« Clew) 
XPO Orders X4d OXt (mnnuie $/) Add 3Xk Fw Net Iwwt 
AX ReternM Non Oeticine Mwchiniut Art Sii*|ecl To 
20Xt RtMocUng Ctacgi 

SeiiKN Rttervtt Iht RigM le Chingc AdrertMed Pratt 



CIRCLE 266 ON READER SERVICE CARD 



















It all adds up... 


ANCHOR 























NOVATION 


J Cat 

$99.99 







MOWITOaS 

AMDEK 




300 Amber 

$149 00 

310 Amber IBM Plug 

$169 00 

Color 600 Composit/RGB/VCR. 

$369.00 

Color 600 Hl-Res |d40x840) 

$439 00 

Color 700 Hi Res (780x840i 

$499.00 



BMC 


1801 (12" Hl-Res Green) 

$88 99 









$14900 

JC 1816 Color 

$849.00 



PRINCETON GRAPHICS 





1 SH-12 RGB 

$629 00 





TAXAN 



1188 00 

105A Amber 

$136.00 

121 IBM Green 

$149 00 

122 IBM Amber 

$159 00 

210 ROB Composite 

$249 00 


$469 00 

■ V ZENITH 






ZVU 184 IBM Amber 

$149 00 



ZVM 133 ROB 

$429 00 

ZVM 138 ROB/Composite 

$489 00 

ZVM 136 RGB 

$629 00 


B 18 K BaZVBS 

TANDON 

320K TM tOO-S 

IDEAdlsk 


$169 00 


BMB to 45UB Hard-drives with removable 
Cart Backup as low as $1299 00 
•ONE YEAR TRADE-UP" 


PRINTERS 


BMC 


BX-60 Dot Matrix. 

BX-lOO Dot Matrix . . 

$239.00 

$249.00 

401 Letter Quality 

$589.00 

C.ITOH 


Prowriter 8610P . . 

$339 00 

Son of Starwnter AlOP . . 

$479.00 

Starwriter P10-40P 

.. . $949 00 


Prlnlmasler F10-85P $1099 00 

COMREX 


Comwnter 11 Letter Quality. 

$449 00 

DAISYWRITER 


DIABLO 






630-API Letter Quality 

$1649 00 


$1779.00 

EPSON 

RXeO. RX80PT. RXIOO. . NEW 

-CALL 







JUKI 






MANNESMANN TALLY 



IML . 

$589 00 



NEC 

















92. 93. 8350. 8410.. 

CALL 

OLYMPIA 




Compact 2 Letter Quality 

$469 OO 

Compact RO 

$499 00 

SILVER REED 




Letter Quality 600 . . 

$349 00 

Letter Quality 560 

$459 00 

Letter Quality 770. 

$799.00 

SMITH CORONA 



$449.00 

STAR GEMINI 



Gemini ISXPC 

$379 00 







TOSHIBA 



1381. 

$1299.00 

1361 Tractor 

$159.00 


CARDS 

AST RESEARCH 


URGA PLUS II as tow as . $299 00 

I/O-PLUS II as low as $139 00 

SIXPAKPLU8 as low as $249 00 

UB'li Memory Board. . ..4249.00 

MAIN FRAME 

AST 6881. $589 00 

AST SNA . $649 00 

A6T B8C $649 00 

AST-3780 $649 GO 

MONOGRAPH PLUS 

Video Board (123 Comp.) CALL 

IDEAssociates 

IBOAoiax ZPli-84K.C.fiP... ..4889.00 

IDEAminl YPR-C.SP. $169.00 

IDEAminimax UPR-12d $229 00 

lOEAshare Software. $219.00 

IDEAoomm CPR 3278 . $689 00 

TT5TCA 1200 Modem $349 00 

QUADRAM 

Quadlmk 64K $389 00 

Quadboard II as low as $249 00 

New Expanded Quadboard.as low as $249.00 

Quad 518 Plua as low as $889.00 

Quad DO $189 00 

QUADCOLOR 

Quadoolor I ..$809.00 

^adoolor II (640 x SOOt $449 00 

Upgrade MI . $229 00 

CHRONOGRAPH 

Clock/Calendar .. $89 99 

PARALLEL BOARD 

Printer Interface w 8' Cable $69 99 

QUADJET 

Q<19000 Ink Jet Printer. $749 00 

MICROFAZER 

Call for Configurations P/P. P/6. 8/8. 8/P 
Starting at $139.00 

EFAZER 

Epson Internal Buffers 
8K $79 00 

64K $149.00 

AMDEK 

MAI $249.00 

HERCULES 

Color Graphics $199.00 

Monochrome Graphic^ $349 00 

EAGLE 

PC Color Card $229 00 

PARADISE 

Multi-Display Card $339.00 

Modular Graphics Card. $319.00 

DCA 

IRMA 3870 $949.00 

TECMAR 

Graphics Master CALL 

PC-Captain CALL 

PC-Captain Jr CALL 

KEYTRONICS 

5180. 8151 Keyboard CALL 

MEMORY CHIPS 

4164 Ram Chips (set of 9) $89 90 

KOALA 

Koala Pad w/Mioro Painter... . $96.90 

PERSONAL PERIPHERALS 

Super Sketch Graphics Pad $39 90 



Canada 

onn oio 1 i Ontario/Quebec 800'268-3974 

0UU'bC|0'«50nn Other Province8800-268-4559 

In NV call (702)508-6664 WNERSCLl® in Toronto call (410) 828-0866 
Orde r Stasis Nu mber: S66-5654 Ttelex: 06-218960 

PO.Box 6680 3506 Dunwln Drive. Unit 3 Dept.B102 

StateUne. NV 69449 Mississauga. Ontario. Canada L8L1T1 

Open purchase orders accepted with net 30 days terms, subject to credit approval. Next day shipping on all in stock items. No risk, no deposit 
joa OO.tL-Ordavs and no iroltlnd period ftv oertlfled oheoka or money orders. Add 3% (minimum $5) shipping and handling on all orders. 
Larger shipments may require additional charges. NV and PA residents add sales tax. All items subject to availability and price change. 
Call today for our catalog. 


VISA' 

east 

800 - 233-8950 

In PA call (717)327-9676 
Order Status Number: 327-9576 
Customer Service Number: 327-1450 
477 E. 3rd 8t.. Oept.B102, WUliamsport. PA 17701 



tlie best prices 


IBM PC SYSTEMS PRICED 
FROM $1399.99 

64K, 1-DS/DD DRIVE, KEYBOARD 


SOFTWARE 

ASHTON-TATE 






dBASE II upgrade 

$139 00 



Friday' 

$179.00 


CALL FOR TOUR FAVORITE 
FC/COMPATIBLE 


ALPHA SOFTWARE 
CDEX 

Training Programs aach...|40.09 

CONTINENTAL SOFTWARE 

Uome AccounLauL Pius $66.99 

1st Class Uail $79.90 

ELECTRONIC ARTS 

Ott Organized $139.00 


Columbia Data 

Compaq 

Eagle 

Sanyo 

TeleVldeo 

Zenith 

Corporate Buyers 
Are Welcome till 


CRLL TOLL FREE 


TO FinO THE 


PROoucTS you 


OEEO RT RTI 


\RFFORORBLE PRICE 

1 ' 1 l|l|Ui lUI 1 II II ■11 III 1 l■■llll 

<? i| 





FOX & GELLER 
ozz 

Orafox 
dUtll. . 

Quiokoode 


$269 00 
$139 99 
$49 99 
$139.99 
$139 99 


FUNK SOFTWARE 

Sideways 


$39 99 


HAYES 

Pl.Bjie... $269.00 


HARVARD 


Harvard Project Manager $229.00 

lUS 

EasyFller * $229 00 

BaeyPlanner $169.00 

PenvWntnr TT (spell/wrlte/malll .-ir. $849 00 

LIFETREE SOFTWARE 

Volkswrlter $116.00 

Volkswnter Deluxe ... $169.00 

LOTUS 

1-2-3 $309.00 

Symphony... . $469.00 

MAI 

General Ledger.. ..CALL 

Aooounte Receivable CALL 

Acoounta Payable CALL 

Payroll CALL 

Accounting Software CALL 

MICROPRO 

WordStar ProPaok , .. $279.00 

WordStar ProPack Plus. . $389.00 

WordStar ..M $219.X 

WordStar 2000.. $309.00 

WordStar 2000+ $369.00 

MallMerge $69 00 


MICROSTUF 


Crosstalk XVI $105.00 

Remote $99.99 

MICROSOFT 

Multi Plan $13900 

Multi Ibol Word w/Mouse $299 00 

MULTIMATE INT. 

Multi Mate $269.00 

PEACHTREE SOFTWARE 

Peachtext 5000 $169.00 

Peachpack (OLAPAR) .. $219.00 

PFS 

Pile $89.99 

Report $79.99 

Oraph $8990 

Write $89 99 

Proof . $89.90 

Access . $55.99 

Plan $89 99 

ROSESOFT 

Pro Key $69.99 

SOFTWARE ARTS 

TK 8olv«r <279.00 

SSI 

Word Perfect,,,, $279 00 

SYNAPSE 

File Manager Plus . $59 99 

VISICORP 

VlBlCalc 4 $150 00 

MICROMIM 

R'Sase 4000 $279 00 

PROFESSIONAL SOFTWARE 

PC PlusH'he Boss $269.00 


Open Access. ... 


SPI 


$339.00 


SPINNAKER 

Fraction Fever .... $24 90 

Story Machine . . $24 99 

KmderComp $22 99 

Pacemaker $24.99 

Hey Diddle Diddle $22 99 

Rhymes te Riddles . . $22.99 

Snooper Troops 1 or 2 $24.99 

Search of Most Amazing Thing... $24.99 

INFOCOM 

Witness $29.09 

Enchanter $29.99 

Planetfall $29 99 

Suspended $29 99 

Staroross $27.99 

Zork 1. 2. or 3 $27 99 

InOdel $29.99 


CENTRAL POINT 

PC Copy II $29 99 

DISKETTES 

MAXELL 

MD-I $19 90 

MD2 . . $29.90 

Elephant SSSD EU-1 $16.99 

Elephant SS^DD EM 2 $17.99 

Elephant DSfDD EM-8.. $24 90 

Elephant BMSP-6 DS^DD.. $34 99 

VERBATIM 

Sa^D $2199 

D»DD $29 99 



V/SA- 






800-648-3311 \z 

tn NV call (702)688-5664 
Order Status Number: 668-5664 
FO.Bex 6689. Dept.B102 
Stateline, NV 89449 



east 

800-233-8950 


Canada 

Ontario/Quebec 800-268-3974 
I Other Province8800-268-4S59 

In Tbronto call (416) 828-0866 
Telex: 06-216960 

2505 Dunwin Drive. Unit 3. D6pt.B102 
Mississauga. Ontario. Canada L6L1T1 
CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for exact pricing in Canada. INTERNATIONAL 
ORDERS: All orders placed with U.S. offices for delivery outside the Continental United States must be pre-pald by certified check only. 
Iiio:u<U' .1% (minimum $6) shipping and handling. EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational 
Institutions. APO Se FPO: Add 3% (minimum $5} shipping and handling. CIRCLE 181 ON READER SERVICE CARD 


ONensCLUB in pa call (717)327-9676 

Order Status Number; 327-9676 
Customer Service Number: 327-1460 
477 B. 3rd St. . Dept. B 1 02 , WUliamsport. PA 17701 



Call Qtyx and order by j±ione 
. . .without a single hang-up! 



Al|pha Sohwor* 

ESP $529 

Array* Inc 

Home Accft + $ 95 

Home Acct't + w/ 

Ibx Advntg. $139 

Ashton-Tote 
IBM/PC Reference 

Encyclopedia Coll 

ATI 

All Troining Prog's .eo $ 49 
BAL MulH-job (runs 
9 prog s ot once) $1 45 

BPI 

Personol Accl'g $ 69 

Cdex 

All 1rain)r>g Prog's. eo $ 49 

Central Point 

Copy II PC $ 34 

common kinguoge 
eyetomc Inc 

PIAIN ENGtISH $499 

CompuServo 

Exec Info Service $ 69 

CompuVfiew 

Vedit CP/M 86 $130 

Vedi! 130 

Nfedlt 179 

ConnocHcut Softwore 
Printer Boss 

w/ Letter Boss $ 79 

Above w/ Side Kick... 119 
Dodeion Reeeurces 

Chort-Moster. $255 

Sign*Master 195 

PigHol Morketirsg 

Grommotik $ 60 

Proofreoder 42 

dBASEll CORNER 

Ander*on-Bell 

Abstot $289 

Ashton 'Tote 

d-Bose II Coil 

d-Bose III Coll 

Framework Coll 

Fridoy Coll 

Fox A Geller 

dGroph $169 

Quidt Code 169 

dUtil 58 

Human Soft 

db Plus $ 85 


(M above ovoilable 
on PC-DOS.) 


Digital Research 
Concurrent CP/M 66.. $240 


CP/M^ 49 

Pbscol MT+ (PC DOS) 415 

CBosic86 140 

C Lor>guage/:ompiler. 240 

DR Graph 135 

Personol Basic 86 105 

PL/1-86 515 

Others Coll 

Dow Jones 

Mofket Analyzer $229 

Market Morxiger 189 

Spreodsheet Link 179 

Investor's Workshop... 95 

Home Budget 89 

GcosofI, Inc 

Microstot $239 

Emerging Technology 

Edix (editor) $139 

Mfordix (formatter) 139 

Prof Writers' Pkg 389 

Enertronies 

Ertergrophics $259 

w/ Plotter Option 299 

Fostwore 
Thor (the thought 

orgonizer) $245 

Fincsider, Inc 

FinoTKier II $1 19 

Tax Series 105 

Fox A Geller 

Grafox $189 

R-Groph (for 

R-bose 4000) $175 

hlarvard Associates 

PC Logo $129 

Horvard Software 

Project Monoger $249 

Hayes 

Smortcom II $ 95 

Please Coll 

Heritage 

Smortkey 11+ (w/Wnt). $ 75 

Howord Soft 

lax freporer Coll 


HyperGrophics Corp. 


Authoring Grophia .... $299 
fr es entation Grophio.. 279 
Object Libraries: 

Computer Aids $ 49 

Mops 49 

Borders 49 

IMSI 

PC Pointbrush $ 99 

IndKndud Software 

Prof. DOS $ 47 

Prof. Pixel 47 


LOTUS 1-2-3 
CORNER 

Progroms for 
your LOTUS 1-2-3 
Consumer 
Software, Irtc 
"Auditor" (proof- 
ing tool) $ 05 

Lighthouse Software 
Key II (Doto 

Mgmt for 1-2-3) $149 

Notionol Training 
Systems, Inc. 

Putting 1-2-3 To W^rk 
(8 application tem- 
plates on diskette).. $ 79 


Strategic Software 
Systems, Inc 
Bottomline V $195 

Irsnovotive Software 

Post Graphs $229 

Living Videotext 

Think Tank (256K) $139 

MDBS, Inc 

Krtowledge Mon $299 

KGrcph 179 

Klext 129 

K Paint 79 

Menlo Corp. 
b-Seorch (Scam 
l,(XX)s of documents 

in secondsi] $299 

MicroPro 
WS ProPbk (WS. 

CS.MM.SI) $299 

WordStar 199 

WordStor2000 309 

Wordstor 2000+ 439 

fro Options Pok, 129 

ProPtak Plus (WS. CS. 

MM. SI. TM) $399 

TeleMerge 109 

Mkrortm 

R:Bose $279 

RrBose Clout (2.0) 169 

Report Writer 99 

Microeoft 

AAuMoth/MuSimp $179 

Pascol Comp (DOS)... 229 

froject 199 

C Comp (MS DOS).... 309 
Bosic Comp (MS DOS) 249 
Multiplon 1.20 

(MS/DOS) $129 

VMxdl.lS 229 

Wxd w/ Mouse 299 

Others Call 


Mkroetuf 

Crosstalk $109 

Remote Call 

Morgan Computing 
Profraional Bc^c. .....$ 79 

Troce 86 99 

Pothfinder. 59 

Multimate Systems Inc 
AAiltimate (Vers 33) ... $289 
North American 

Memory Shift $79 

Northwest Analyticd 

Stotpok $365 

Oasis 

Mferd Plus $110 

frxKtuation & Style.... 99 
Open Systems 

Acct'g Progroms $429 

Buy 3 or more 419 

Opt-Tech 
Doto Processing 

Sort $ 79 

PC Software 

PC Crayon S 45 


Pol Software 

Artpak(PC. XT. Jr)..$ 75 

Peochtree Software 

Bock to Basics 


Acct'g System $219 

PeochPok 4 

(GL. AP. AR). $249 

Series 8, ea nxxf 359 

Peter Norton 

Utilities $ 55 

PowerBose Systems, Inc 
Power-bose w/ 

DATAZOOM $259 

Prentice Hal 

VCN Execuvision $299 

Somno Corp. 

Word+ $299 

Word II 369 

Word III 439 

SPI Open Access $379 

Sotellrte Software 
Doto (smoll data base) $139 
Mferd Perfect w/ Sp... 255 

Others Coll 

Softcorp, Inc 
PRO-JEa 6 
(Complete Critical 

Path Mgmt Syst.) Coll 

Softcraft 

FoTKy Fonts (V 2.0).... $149 
Software 

TK! Solver. $265 

Spotlight 109 


PCjr. 

Please caii us 
regarding products 
for the IBM PCjr. 


I 


Softwore Publishing 
PFS: Report. Access.... $ 79 
PFS: RIe.Groph.Mfrite 89 

PFS: PIcsi 89 

Star Software 

FVoperty Mgmt $625 

Accounting Portrter.... 229 

Acctg Poftner II 659 

Supersoft 

Disk Doctor $ 69 

Fortron 299 

Scrotchpod Plus 159 

Warner Softwore 

Desk Orgonizer $219 

. . .ortd many morel 


Introductory Spec»o// 

Westminster 
Software, Irtc 
Pertmoster 

1500 tosks $569 

Pertmoster 

2500 tasks $759 

(Prices good thru 
Fefaruory 15, 1985.) 


GAMES 


Automated Simulation, 
Armonk, Avalon Hill, 

Blue Chip, Broderbund, 
Data Most, Infocom, 
Spinnoker Software, 
Sierro/OrvLine, 

Sublogic. Weekly 
Reader, Xerox Colt 


VALENTINES DAY 
SPECIAL! 

Orange Mkro, Inc 

Mr. Chips $350 

(cobles ovoifobfe sep- 
arately $39. - $59.) 

9 Stondord Feoture 
AAjIti-Function Cord 
(Prices good through 
Feb. 15, 1985) 









MISC 



DISPLAY CAROS 

Amdttk 

MAI Cord S399 

Frederickt/ Plan- 
tronia Colorplus .. $399 
HorculM 

Graphics Board .... $339 
MA Syttami 

Peocoi CIr Bd $249 

Parodis* 

Display Card 
(cir/monochrome). $349 
Modulor Oisploy 


Ctrd $359 

Quod ram 

Quodcolor I $199 

CKiodcotor II 389 


AST RoMordi 

Six Pak Plus 64K {S&R 

Ok, expto3B4K) $279 

MegoPlus 64K. (Cl/Col, 


S Port, 512K cop 

w/ Megapak) $279 

Extra ports for Mego- 
plus ar>d I/O Plus II 

(Gome, P or S) $ 40 

Megapok 256K exp... Coll 
I/O Plus II 

(Cl/Col. S Port) $139 

New AST to IBM 


Mainframe connection 
new available: 

5251 - SNA - BSC - 


3780 - PCOX CoH 

Monograph Plus Call 


PC NETWORKING 

(Please coll for con- 
figurations and prices.) 

AST Research 

PC 002 NET 


Storter Kit $899 

Corvut Coll 


Orchid Technologies 
The "Orchid Blossom 
boord (to 384K. Clk, 
w/ abrm, S4P ports, 
ram disk 8 disk 
coching, upgradeable 


to PCI^t) Coll 

Quodram Coll 

Add I Netwcyking 
Products Coll 


Maynard Bectronkt 

Floppy Drive Cntrir.... $139 


w/ Par Port 169 

vv/SerPort 179 

Sondstor Coll 


Orange Mkro 

Mr. Chips See Special 


Quodram 

Ouodboard 64K, (exp 
384K. Ok/Col, S&P).. $269 
Miaofazer Stock Printer 

-P/PBK $139 

•S/P 8K (exp 64K only) 149 
•S/S 8K (exp 64K only) 149 
Quodlink 64K Mem ... $469 
All Other Products .... Coll 


Tecmor 

Grophics Master $479 

Captain's Board 299 

1st Mate 259 

2nd Mote 250 

3rd Mote 379 


>. Coptain (128K. C P) 329 
>. 2nd Mote (C P) 129 


MONITORS 


Amdek 

SOOA Amber $149 

31 OA Coll 

300 CIr $299 

500 CIr RGB 449 

600 CIr HR 549 

TOOCIrUltroHiRes.... 629 
710 Or (non-glore) .... 649 
NEC 

J81201-ir Green $169 

JB1260-12” Green 119 

JC1216RGB 429 

PCS 

HX12 RGB Color $489 

MAX 12. 189 

Quodram 

Quodchrome $489 

Sonyo 

8112 ir HR Green.... $195 
Sony 

frofwl 19" Trinitron 

Color Monitor Coll 

VTX - lOOR Profeel 

Access Tuner Coll 

SS-X2A Speakers Coll 

USI 1200A 

ir HR Am $139 


ULTRA HI-RES 
MONITORS 

PGS 

SR-12 

1690 k 480 Pxis)... $639 
Doubler Cord 

forSR12 $175 

(Note: Doubler card 
works in conjunction w/ 
standard color/graphics 
odopfer for hi-res.j 
Taxcm 

RGBvision 440 

(720 X 400PxIs)...$675 

Persyst 

BoB Bd for 440 $475 

(Note; BoB Board 
replaces standard 
color/grt^hics adopter 
to provide superior 
resolution.) 



Hayot 

Smitmodem 300 $195 

Smortmodem 1200 .... 469 
Smortmodem 12006... 399 
Mkrocom, Inc 
Ero 42 (1200 int baud). . $395 

Novation Coll 

Quodram Quod- 


modem (Stand olone, 
ful 212A, compotible 
W Quodlink SW).... $529 
US Robot k t 

Auto-Diol 300/1200... $459 

$-100 Modem 349 

Password 325 

300-1200 boud Modem 
W Oosstalk for 
portables $459 


DISKDRIVES 

CDC 1800 $209 

Corvus HD Coll 

Dotomoc 

Trustor 10M. Colt 

Davong HD Coli 

Maynard HD Coll 

TbBgro w Coll 

(for Wisconsin customers) 
Idndon TM-100-2 $199 


Mountain, Inc. 

FileSofe Combo 
Disk/Tape Pack for 
the IBM PC or XT 
Model 0I-4000-04: 

35MB HD w/ 27MB 
tope back-up 
Model 01-4000-06: 

35M6 HD w/ 60MB 
tope back-up 
For more info Coll 



Diablo 

630 ECS Coll 

630 API Coll 

Juki Coll 

Monneemon ToMy.... Coll 

NEC 3550 Coll 

Okidata 82-93 Cdl 

Quodrom Quodjet... Coll 
Stamens Ink Jet 

Printers PT88 Coll 

Star Mkronio Coll 

Matax T1014 $399 


. . .and mucJi more. 


DISKETTES 

3M 5 / 4 " DS, DD 
(Box/10) $ 35 

MaxaU 

MD2-HD (diskettes for 
the IBM-PC-AT, Box/10) $ 69 
Uhromogrtatict 
5'/4" DS. DD(Box/10).$ 32 

Varbotim 

5/4"DS.DD(Box/10).$ 32 


PLOTTERS 


Amdak 

DXY-100 $599 

Amplot II 899 

Enter 


Sweet P Six Shooter... Coll 
Houeton Inetnimantt Cdl 


Alpha-Delta 

MACC/8-slot Surge 
Protector $ 69 

Computer Acc ae eor iae 

Power Director Call 

Electronic Protection 
Davkat 

Lemon / EC-1 $ 38 


Orange / EC-Ill 

,. 75 

HipWRUS'/*" 

.$ 22 

HoupfNiga 


8087 Chip 

,.$159 

Other Products 

.. Cdl 

Keneington Mkroware 

Mosterpiece 

$109 

Kay Irank 


KB 5150 

..$169 

KB 5151 

.. 175 

KB 5151 Dvorok 

.. 175 

Mkroeoft Mouse 

,.$155 

Mouta Syttams 


PC Mouse 

.. $159 

RH Bactronki, Inc 


Guordion Angel (200 

wott unintemiptoble 

power source) 

.. Coll 

Power Angel (800w). 

.. Cdl 

Trton Tachnologtee, Inc 

PC Accelerotor. 

... Cdl 


$ 49 

Thunderware 


Thunderclock. 

..$126 

Touchetona Technology 

Ibuchstone 1 (odd-on 


keypad for the IBM) 

.$169 

Vereo Computing 


VerscM/riter. 

.. $239 

For oss'stonce in 


determining your needs. 

use our te^icol line! 

We will be hoppy to 

provide full support. 


POUCYi 


WI WIICOMii 


P Wiscortsin residents odd 5% for soles tox. 

P Minimum $4.00 for shippir>g, handling and insurarKe 
for orders to $200. 

^ For orders over $200, odd 2'A% for shippir>g, handling 
ord insurance. 

► For cosh prepayment of orders $200 or n>ore, odd 
ONLY 7% for shipping, hondling of>d insurarKe. 

> Foreign — either odd 15% hondiir>g & shipping 
(Int'l money order) or inquire. 

^ Prices are subject to market fluctuations. 

e All items subject to ovotlability 


P Visa, MosterChorge ortd American Express. (No charge for credit cords.) 

P Corporote, government or educatiortol volume purchases, please ask for special accounts 
desk for additiortol discount. (1-715-B48-1374) 

P COD (Add $2.00 per box/porcel. Cosh or certified check required.) 

P Checks. (Allow 1-2 weeks for deoring.) 


WORKING HOURSt 

Mondoy-Friday 8:30-6:00 • ScXurdoy 10:00-2:00 (Ordering Lines only) • Central Time 
For tech, support, order stotus and customer service, call (715) 848-1374 (M-F, 6 am to 5 pm) 
CIRCLE 351 ON READER SERVICE CARD 

CIRCLE 363 ON READER SERVICE CARD FOR SPECIAL OF THE MONTH 



ORVX SYSTEMS, INC. 

CRAFTSMEN OF THE NEW TECHNOLOGY 

1 800 826-1589 

WtScSoM 1 800 472»3535 

425 First Street • PO. Box 1961 
Wausau, Wisconsin 54401 

INTI TELEX: 260181 ORYX SYS WAU 









INDEPENDENT STDRE IN NYC DEDICATED 
TD IBM’ PC SOFTWARE AND PERIPHERALS ONLY 
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STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI. 

Saturdays 10 A.M.-4 P.M. 

Terms, conditions and prices dilter in our store. 
PC LINK, CORP. 29 WEST 38TH ST. 2ND FL, NEW YORK, NY 10018 


SPECIALS OF THE MONTH EFFECTIVE FEB. 1st through 28th 


IOMEGA 

10 + 10MB Burnoulli Box $2800.00 


ROSE SOFT 

Prekey 3.0 $75.00 


IMSI 

PC Paint Brush $85.00 


BUSINESS SOFTWARE 


ALPHA SOFTWARE 

DATA BASE MANAGER N $205.00 

TYPE FACES 89.00 

ELECTRIC DESK 249.00 

ESP 529.00 

ASHTON-TATE 

dBASE III CALL 

FRAMEWORK CALL 

BORLAND INT. 

SIDEKICK 45.00 

TURBO PASCAL 45 00 

CONTINENTAL 

HOME ACCOUNTANT PLUS 89.00 

TAX ADVANTAGE 45.00 

PROPERTY MANAGEMENT 319.00 

ENERTRONICS 

ENERGRAPHICS CALL 

EXCALIBUR TECH 

SAVVY PC 289.00 

FRIENDLY SOFT 

FRIENDLY WRITER 60.00 

POX & GELLER 

QUICKCOOE III 159.00 

OZ CALL 

HARVARD SOFTWARE 

TOTAL PROJECT MANAGER CALL 

HAYES 

SMARTCOM II 95.00 

I u s 

ACCOUNTING PACKAGES 4 0 CALL 

EASYWRITER II PLUS CALL 

LOTUS DEVELOPMENT CORP. 

LOTUS 1-2-3. (No Mail Or Phone Orders) CALL 
SYMPHONY (No Mail Or Phone Orders) CALL 
MECA 

MANAGING YOUR MIDNEY . 139.00 

MICRO DATA BASE 

KNOWLEDGE MAN CALL 

MICRO PRO 

WORDSTAR 2000 PLUS CALL 

MICRORIM 

R BASE 4000 309.00 

MICROSOFT 

MULTIPLAN 139.00 

PROJECT 169.00 

WORD 235.00 

COMPILERS CALL 

MICROSTUFF 

CROSSTALK 99.00 

TRANSPORTER 169.00 

MORGAN COMPUTING 

PROFESSIONAL BASIC 89.00 

NORTH AMERICAN BUSINESS 

MEMORY SHIFT 65.00 

NORTON COMPUTER 

NORTON UTILITIES 3.0 75.00 


PALSOFTWARE 

ARTPAK 69.00 

PEARL SOFT 

PERSONAL PEARL CALL 

REMS SOFTWARE 

REAL ESTATE INVESTOR II 225.00 

ROSE SOFT 

PROKEY 3 0 SEE SPECIAL 

APL-PLUS CALL 

SATELLITE SOFTWARE 

WORD PERFECT 269.00 

SAWHNEY SOFTWARE 

TAX MODE CALL 

PLAN MODE CALL 

FOR PLAN MODE. STATE MODULES 
INCLUDING CALIFORNIA. NY NJ CALL 

SOFTWARE GROUP 

ENABLE (No Mail Or Phone Orders) CALL 
SOFTWARE PUBUSHERS 

PFS SERIES CALL 

SOFTWARE SYSTEMS INC. 

MULTIMATE 299.00 

XY QUEST 

XY WRITE II PLUS 249.00 

DISK DRIVES 

IOMEGA BERNOULLI BOX 20MB . SEE SPECIAL 
QUMET142 CALL 

SYSGEN CALL 

TANDON TM 100-2 175.00 

MULTIFUNCTION BOARDS 

64 RAM CHIPS 40.00 

AST CARDS CALL 

QUADBOARO CARO eK 229.00 

PC MOUSE CALL 

ORCHID BLOSSOM BOARD 199.00 

HERCULES CALL 

HELIX BUBBLE MEMORY CALL 

TECMAR GRAPHIC MASTER 469.00 

ENTERTAINMENT A EDUCATION 

ACROSS THE USA 25.00 

ATI TRAINING PACKAGES ea. 49.00 

ATTACK ON ALTAIR 29.00 

BIG TOP 27.00 

CONQUEST 29.00 

COSMIC CRUSADERS 27.00 

DEADLINE 37.00 

DIGGER 29.00 

THE EXTERMINATOR 29.00 

FLIGHT SIMULATOR-NEW VERSION 35.00 

FRIENDLY ARCADE 29.00 

FRIENDLY PC INTRO SET 29.00 

FROGGER 25.00 

HI RES #4 27.00 

KID STUFF 32.00 

MASTER MINER 27.00 

MILLIONAIRE 49.00 

MOON BUGS 29.00 


MY LETTERS. NUMBERS & WORDS 32.00 

PC CRAYON 39.00 

INTRO TO OPERATING SYSTEM. 49.00 

PLANET FALL 39.00 

SERPENTINE 25.00 

SNACK ATTACK 27.00 

SPINNAKER SERIES CALL 

WITNESS 39.00 

WIZARDRY 39.00 

ZORK I. II. Ill ea 27.00 

ZURAN DEFENDER 25.00 

ACCESSORIES 

CURTIS PRODUCTS 

DISPLAY PEDESTAL 35.00 

MONO CABLE 38.00 

KEYBOARD CABLE 30.00 

SYSTEM STAND 17.00 

COLOR CABLE 45.00 

SURGE PROTECTORS CALL 

KRAFT JOYSTICK 39.00 

HAYES MACH III JOYSTICKS 45.00 

KEYBOARD DRAWER 75.00 

KEYTRONICS 

KB 5151 KEYBOARD 189.00 

MONITORS 

AMDEK 310A 175.00 

PRINCETON GRAPHIC HX-12 479.00 

SR-12 CALL 

MAX-12. 179.00 

ZENITH RGB MONITOR 479.00 

MODEMS 

HAYES SMART MODEM 205.00 

HAYES SMART MODEM 1200 479.00 

HAYES SMART MODEM 1200B 419.00 

RACAL VEOIT MAXWELL MODEM 1200 CALL 

DISKETTES 

SS DO DS DD 

CATALINA TECHNOLOGY 24.00 

DYSAN 24 00 34 00 

MAXELL 20.00 29 00 

VERBATIM 3100 

VERBATIM HEAD CLEANING KIT 10.50 

PRINTERS 

DIABLO 630 API 1599.00 

DIABLO 630 TRACTOR FEED . 249.00 

DYNAX OX- 15 389.00 

BROTHER 25 35 CALL 

OKIDATA 92P 93P &4P CALL 

TOSHIBA P1351 1269.00 

EPSON FX SERIES CALL 

NEC 3550 1429.00 

PRINTER CABLE PARALLEL 25.00 


CORPORATE ACCOUNTS POLICY 

We honor purchase orders from major corpo- 
rations listed on stock exchanges, govern- 
mental agencies and universities. 

PLEASE ADD 10% to the listed prices for 
purchases with purchase orders. 

OUR TERMS ARE NET 10 DAYS. 

It is our policy not to advertise names of cor- 
porations who purchase from us. 


callTOLL FREE 800-221-0343 


iprtcM Itstvd In tNtsd «Wcr i ¥H F«b. 1-21. 


We reserve the right to repair, replace or return to manufacturer for repair, all goods 
acknowledged faulty or damaged on receipt by customer Customer must call for Batum 
Authorltalton Numbar bafora ratuming any goods. Prompt attention will be given to all 
damaged and faulty returned goods Any goods returned lor credit are subject to 10% 
restocking charge, plus shipping charge No returns tor credit on any software Customer 
must deal with the manufacturer dnecfiy if the customer finds ar^y false claims made by 


ReglatL..- 

IBM Is a Reglatered lyaoemarfc of IBM Corp. 
- TEAMS AND CONDITIONS - 


IN NEW YORK callI-212-730-8036 


the manufacturer. All goods are shipped U PS only Add 2% of price, or minimum of S3 00 tor 
shipping. Shipping charges on Printers & Accessories vary do not ship C O.D Please 
allow one to two weeks tor personal or corporate checks to dear To expedite shipping send 
money order, certified cashiers check, or charge to your VISA, MeaterCard, WE DO NOT 
Add a Sendee Charge For Credit Card Usage. Prices subject to change without notice 
NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS 


CIRCLE 360 ON READER SERVICE CARD 



Letters to PC 


Review Teams 

After PC’s negative review of our Demi- 
Plan project management system, you 
may have expected a reply from us 
(“Demi-Plan: Economy Exacts A 
Price,” PC, Volume 3 Number 21). I 
have written this letter not so much to de- 
fend our product but to criticize the re- 
view process that PC used in general. 

You went through the trouble of devel- 
oping a hypothetical project to be used by 
all your reviewers in evaluating each 
product. This would have been a good 



idea except that the benefits of a common 
set of data were negated by the use of in- 
dependent reviewers, each using his or 
her own writing style and format. The ar- 
ticles devoted to each product did not use 
common evaluation criteria, nor did each 
use the same input data. To be specific, it 
would have made more sense to use com- 
mon data to yield comparisons of input 
times, computation times, program ac- 
curacy, and chart printing times. 1 also 
would have expected to see sample print- 
outs for each product so I could have 
compared corresponding areas of the re- 
ports. 

We feel that a better way to review 
software is through the use of three- or 
four-member review teams as opposed to 
the independent writer/reviewer ap- 
proach you are using. This method is 
used by product-evaluation periodicals, 
such as Consumer Reports, and is less 
likely to result in mismatched and unfair 


reviews. It is also our feeling that the re- 
view team should be made up of at least 
one skilled writer, one person familiar 
with software applications, and one or 
more software technicians. This ap- 
proach would result in a fair and informa- 
tive review service to your readers. 

John). DeMita 
Demi-Software 
Ridgefield, Connecticut 

Barbara Krasnoff replies: 

While we appreciate Mr. De Mita' s com- 
ments, we must point out that each re- 
viewer in our project rtmnagement series 
was sent software to review, a question- 
rmire, the data to be input, and a script 
detailing exactly what process was to be 
followed. All reviewers received and 
used the same inforrtmtion. 

We have considered using review 
teams and have decided that, while they 
may produce more standardized re- 
views, they would not reflect real-world 
conditions. After all, our readers are not 
going to have one or more software tech- 
nicians hanging over their shoulders 
when they open your software package, 
are they? 


A Truly Independent Guide 

I confess that I subscribe to PC Magazine 
particularly for the advertisements. The 
design, color, and well-chosen words of 
the more progressive ads never cease to 
dazzle me. 

However, I also have an expectation 
and strong desire for critical product re- 
views. This desire rarely becomes ful- 
filled in today's publishing world. Your 
issue devoted to printer reviews is a nota- 
ble exception that goes beyond my wild- 
est expectation for reviews of printers 
(PC, Volume 3 Number 23). 

Most reviews settle for pages of charts 
listing the characteristics of a particular 


piece of hardware or software. These 
charts are almost useless because they 
give no information concerning how well 
or poorly these product features work. 

Typically, the most that one can hope 
for with in-depth reviews is that one or 
two products will be thoroughly tested. 
This is better than nothing but still leaves 
out the need to look at these products in 
relation to others on the market. 

Your printer review issue lives up to 
the promise of an independent guide to 
PC products. It provides thorough, real- 
life information that would not be avail- 
able otherwise. It provides just the kind 
of in-depth comparison that one ought to 
do, but is seldom able to do, in choosing 
a printer. These type of reviews make 
your magazine an essential tool for PC 
living, rather than just a convenient col- 
lection of state-of-the-art advertising. 

Tom Marks, Ph.D. 

Gladwin, Michigan 


Defending Blackjack 

1 believe that Charles Bermant's review 
of my program Blackjack is a disservice 
to your readers (“A Look into IBM's 
Box of Homegrown Software,” PC, 
Volume 3 Number 21 , page 39). Rather 
than describing the function of the pro- 
gram, he gives only his impressions of 
the sound effects and presentation ser- 
vices including screen design and color 
choices. Nowhere does he describe the 
game content. I can only conclude that 
his knowledge of blackjack is like his 
reporting — superficial . 

His last sentence was, “Still, my ad- 
vice is to play this game alone and with a 
monochrome monitor.” At best, this ad- 
vice is highly misleading. At worst, it is 
totally inaccurate. The program design 
requires the color/graphics adapter card. 
If you use a monochrome monitor, it 
must be attached to the color/graphics 
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For IBM PC Add-On Products.. 
We Set the Standard in Prices! 

Superior qucdity products and services at lowest prices. 


Look at what we hove 
to oiler, belore you 
buy any add-on 
products lor your PC. 


Qicea. 300/1200 baud 
internal modem. 

$275.00. 



QlCei. 10 MB internal 
hard disk subsystem 

at $725.00. 



Oui hoU-helght 10 MB hard disk comes 
complete with controller, cables, diire 
and easy to follow Instructions It fits 
inside one ol four floppy slots and 
draws some amount of current as a 
floppy. It is compatible with DOS 2.0, 

2.1 and 3.0 without any patches In fact, 
you con simply boot up from the hard 
disk. This is the some disk you see 
advertised for hundreds of dollars 
more. 



This auto diol/outo cmswer plug-in 
modem lets your PC talk to the world 
with reliable and easy operation It is 
FCC certified. BeU 103/212 compatible 
os well os fully Hayes compatible. You 
con run all the popular 
communication programs os well as 
our superior OIC Com software 
program 

Our QlC-Com software program provides 
photre list management as well os 
powerful file transfer capabilities You 
can even run arty DOS programs such os 
WordStar concurrently without havtngto 
dlscormect your line Priced at $45.00. it is 
on offer you don't want to miss 


QlC-04. HaU-height 
floppy. $129.00. 



This half-height floppy Is the cjuietest 
drive on the market. It draws the least 
amount of current and is compatible 
with your PCs floppy controller cord. 
It's double sided, double density. 


QJC05. Five flmction 
card. $199.00 (64 K 
RAM Set $36.00). 



Our five function card includes 
memory expansion from 0 to 3S4E. one 
serial port, one parallel port, one 
gome port and one battery back-up 
clock calendar. KAM disk, print spooler 
otrd clock utilities are included too. 


QlC-06. Color/Mono 
display card coming 
soon... 


One Tear auaronlee 

No Bisk All our products are 
guaranteed lor one year. And 
remember, if lor any reason, you are 
not completely satisfied within 30 days, 
you can return it lor a lull refurrd 
Check out our competition and find 
out which is best. We know better. 


CALL US TODAY AT 

408-942-8086 


^3 1C RESEARCH 

INCORPORATED 

528VaUeyWay 
Milpitas. CA 95035 


CIRCLE 537 ON READER SERVICE CARD 


Now there’s no 
esscuse to drop dead. 


Producing a brochure. Introducing a 
new product. Moving your entire com- 
pany across town. Every project has a 
start date, a completion date, and a date 
beyond which you absolutely, positively 
cannot go. The drop dead date. Blow 
that date and you’ve got positively, 
absolutely no excuses. 



Better to arm yourself with Microsoft® 
Project, the new software tool for 
business managers and their IBM" PCs. 
Microsoft Project tells you which activities 
are essential to keeping your schedule. 
And which you can let slide. 

Microsoft Project keeps you on a 
healthy track. 

What a spreadsheet does for financial 
planning, Microsoft Project does for start- 
to-completion scheduling. Give it your best 
to worst “what-if ’ scenarios. It tells you 
what must be accomplished. By whom. 

By when. At what cost. 

When management needs detailed 


status or budget reports, it prints them 
out. In text and bar charts. And it can 
also send budgeting information to pro- 
grams like Multiplan* Microsoft Chart, 
orLoms™ 1-2-3™ 


Get Microsoft Project No excuses. 
Microsoft Project is easy to use. Espe- 
cially if you’re familiar with electronic 
spreadsheets. It saves your company time, 
work, money. Makes you an on-time, 
on-budget manager. Not to mention it’s 
from Microsoft. We’re the people who 
designed the MS-DOS operating system 

fet teUsthe lBM MICROSOFT. 

1 ^ now to tninlC. The High Performance Software 

And our BASIC is the language spoken 
by nine out of ten microcomputers 
worldwide. 

For the name of your nearest Microsoft 
dealer, please call 800-426-9400. In 
Washington State, Alaska and Hawaii 
206-828-8088. 

Should you decide you can face an- 
other drop dead date without Microsoft 
Project, tell us where to send the flowers. 



Microsoft and Multiplan arc registered trademarks and MS is a trademark of Microsoff 
Corporation IBM is a regisiercd trademark of Iniemanonal Business 
Machines Corporation. Lotus and 1*2*3 arc trademarks of Lotus Development 0>rporation 





warehouse 



(Formerly Warehouse Software) Call for programs not listed 

Technical & Other Information (602) 246-2222 
TOLL-FREE ORDER LINE 1-(800) 421-3135 


FREE COMPUTER ALARM CLOCK! 

In appreciation of your patronage we are giving a program diskette for the IBM PC to all 
our customers who make a purchase of $100 or more. This program features popup menus 
and permits continuous or intermittent time display, alarm for appointments, etc. A 
Bellsoft program with a retail value of $20. 


DATA BASE MANA6EMENT SYSTEMS 

Fox and Geller Quickcode $145 

Knowledgeman $249 

Condor in $295 

NWAStatpak $285 

Tim IV $245 

lnfostar+ $175 

FRIDAY $159 

Personal Pearl $215 

PFS File $79 

Electric Desk $195 

RBase4000 $285 

CLDUT 2 $129 

WORD PROCESSING 

Wordstar, Pro Pack $245 

Samna III $335 

Wordstar 2000 for IBM PC $289 

Wordstar 2000 + CALL 

Leading Edge Word Processor/Merge . .$85 

Mail Merge or Correct Star Call 

Microsoft Word With Mouse $284 

Word Perfect $225 

Volkswriter for the IBM PC $110 

Volkswriter DeLuxe $154 

Random House Spell Checker $38 

PFS Write $78 

Multimate $235 

Peachtext 5000 $185 

SPREADSHEETS 

Calcstar $99 

Supercalc II $145 

Supercalc III $160 

Microsoft Multiplan $119 

ITK Solver $259 

Lotus 123 $294 

Symphony $415 

ACCOUNTING 


TCS. equivalent of Peachtree - Specially 
augmented by Warehouse Software. 
Customized for your IBM PC Terminal 
and Printer - GL. AR. PA. AP. CP/M-80. 
CP/M-86 for PC XT, DOS 1.1, 2.0. 

Each Module . . $85 For All Four $249 


CYMA Call 

Dollars & Sence $95 

MBSI Accounting (Real World) $350 

TRANSFER PROGRAMS 

Hayes Smartcom $85 

Move-it $70 

Microstuff Crosstalk $95 


BEST PRICE IN U.S. 

FOR IBM PC OR CLONES 
Multifunction Board - Includes Async 
Adapter. Parallel Adapter. Clock with 
battery back-up and Software. 64K 
memory expandable to 384K. 1 year 
warranty $239 


UN6UAGES 

Lifeboat Lattice C Compiler $295 

Microsoft C Compiler $315 

Microsoft Pascal Compiler $215 

Microsoft Basic Compiler $235 

Microsoft Basic Language $225 

CP/M-86 for IBM PC $37 

Concurrent CP/M 86 $160 

FOR PC DOS 

PC Paint $85 

Norton Utilities $48 

Copy II PC $24 

Prokey V3.0 $79 

Harvard Project Manager $225 

Microsoft Flight Simulator $32 

HARDWARE 

ABC Printer Switch $85 

Micro Fazer Parallel $185 

Hayes 1200 Modem $450 

Hayes 1200b Modem for IBM PC $379 

64K RATVI Chips (9) 150 NSEC $34 

Anchor Signalman 1200 baud Modem . . $235 

10 MB Int. Hard Drive for the PC $750 

30 MB External Hard Drive for IBM PC. $1695 
10 MB External Hard Drive for IBM PC $895 

Princeton RGB Monitor $459 

Taxan RGB Vision 425 $399 

COMPUTERS 

Leading Edge Computer 256K Call 

IBM Computer Call 

Corona Computer Call 

Televideo Portable & Software $1795 

BOARDS FOR THE IBM PC 
OR LOOKALIKES 

Hercules Color Board with Par. Port . .$169 

AST Six Pack $245 

384K Board with 256K $275 

Quadcolor I $185 

STB Graphics II Board $335 

Tecmar Graphics Master $495 

New Quadram Multifunction Board . . . Call 

PRINTERS 

Dot Matrix Printers include a Free 

$35 Print Set Program Call 

Gemini 10X $245 

Gemini 15X $345 

Okidata 82A, 83A. 93P Call 

Okidata 92P $369 

Okidata 84P $875 

Juki 6100 $389 

Juki 6300 $899 

Call on all Epson Models 

Silver-Reed Call 

Toshiba 1351 $1245 

Abati LQ20 $325 

Diablo Call 


TERMS: Prices include 3% cash discount. Add 3% for charge orders. Shipping on most items $5.00. 
AZ orders *6% Sales Tax. Personal check, allow ten (10) days to clear. Prices subject to change. 

TOLL-FREE ORDER LINE 1-(800)-421-313S 
WAREHOUSE DATA PRODUCTS 
^ 1 " 2701 West Glendale Ave., Suite 6 M 

* Phoenix, AZ 85021 * 


LETTERS TO PC 


card (this does not include the standard 
IBM monochrome monitor). If I had pur- 
chased Blackjack based on his mono- 
chrome recommendation and then dis- 
covered that the program wouldn’t run 
on my standard IBM monochrome moni- 
tor, I would be very upset. 

Blackjack was designed to accurately 
simulate all of the popular blackjack 
games played in the major casino areas of 
the United States. It includes basic strate- 
gy screens, based on the game selected, 
that show the recommended play if you 
don’t count cards. In addition, card 
counts may optionally be displayed. The 
game is suitable for serious as well as ca- 
sual play. 

The colors are bright with strong con- 
trast, which allows the screen to be seen 
from several feet away. Thus, a single 
operator at the PC can manage the key- 
board for up to six players. This option is 
very conducive to casual, party play. The 
brightness control is effective for con- 
trolling the intensity. As far as 1 know, 
no one has become nauseated or halluci- 
nated because of too much Blackjack. 

Wayne Hammond 

St. Louis, Missouri 

Charles Bermant replies; 

Hammond should note that the color dis- 
play requirement was listed at the top of 
the review. / tested the game on the PC 
AT and the AT&T computers. The latter, 
like many compatibles, includes a graph- 
ics board that drives a monochrome 
monitor. On this basis I recommended 
using a monochrome monitor. 


Xy Write II-Plus Gripes 

After reading PC's ebullient praises of 
XyWrite ll-Plus, 1 purchased the pro- 
gram for myself (“The Word on Word 
Processors,’’ PC, Volume 3 Number 
17). Now I’m not so sure I bought the 
best program. 

The reviewer states, “You have at 
your fingertips all of the functions that 
you would normally expect, plus fea- 
tures you would not have thought 
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of. . . . ”ButwithX>'M'n/e//-/’/ui,you 
don’t have proportional spacing, on- 
screen underlining, italics, context-sen- 
sitive help screens, or any method of 
changing pitch except for modifying the 
printer table. You also don’t have an on- 
screen representation of what you’re go- 
ing to print until you go through a review 
prxKess, and then the screen still doesn’t 
reflect justification or the correct number 
of lines at the bottom of each page. 

The program has some significant 
glitches. I know you ate already aware of 
some of the shortcomings of XyWrile ll 
since you reported the difficulties that 
ensued after PC’s staff changed its word 
processor to XyWrite (What’s Inside, 
PC, Volume 3 Number 21). Text goes 
blank when you underline it unless you 
use a color monitor. If you use super- 
script, you see a blinking section of text. 
If you want to change this, you have to 
follow the manual’s disjointed, sparse 
directions on revising the printer driver. 
Also, the program occasionally locks up, 
and you have to shut off your computer, 
reboot, and lose a lot of unsaved work. 
The pause feature does not work with my 
NEC printer. Another problem is that 
you can’t edit headers; you must erase 
them and reinput them. 

Perhaps your reviewer meant that 
XyWriter II-Plus has all the editing fea- 
tures you would expect, but the program 
is really lacking in printing features. 

My experiences with XyQuest have 
not been positive, either. The company 
has no toll-free number that I know of, 
and it doesn’t even bother to respond to 
phone calls, letters, or customer com- 
plaints. And it doesn’t seem to notify 
registered users of improvements. 

Richard R. Milewski 

Garden Grove, California 

Maybe your copy of XyWrite is misin- 
stalled, or your’ re expecting it to be 
Microsoft’s Word, The installation pro- 
cefs probably folded in the wrong screen 
attributes, or your’ re using a composite 
mono monitor off a color card. Ma- 
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WE’LL MATCH PRICES ON MOST PRODUCTS 


LOTUS 1-2-3/ 
SYMPHONY 
$295/$415 

dBASE II/III 
$265/$365 

WORDSTAR 2000 
$245 


LOOK AT THESE 
SPECIAL PRICES! 

AST Products CALL 

Crosstalk $ 99 

dBase II/III $265/$S65 

Ea^Writer II System $185 

Hayes 1200/1200B $475/$896 

lUS Accounting CALL 

Lotus 1-2-8/Symphony $296/$4l6 

MicroPro Products CALL 

Microsoft Products CALL. 

Multimate $255 

Norton Utilities $ 59 

PFS:File/Graph/WriU $ 83 

PFS: Report $ 74 

ProKey $ 87 

Quadra Products CALL 

RBase4000 $265 

SuperCalc2/3 $145/$19S 

Volkswriter Deluxe $175 

Wordstar 2000/2000 Plus $245/$295 

Wordstar Prof. Package/Plus $245/$346 
All Other Products/Diskettes CALL 


To order: 

Call TOLL-FREE: 
800-2274780 or 415-845-2651 

Or write: 

ECONOMY SOFTWARE 

2040 Folk Street 

San Francisco, CA 94109 


ECONOMY 

SOFTWARE 


□ We guarantee our products against 
manufacturer’s defects. 

□ Quantity discounts available. We are 
experienced with Corporate accounts. 

□ No surcharge added for char^ csuils. No 
charges until products are shipped, 

□ Purdase orders accepted. ■■■ 

□ Call for shipping charges. 

□ Prices subject to change. 
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Rated #1 in the Software Digest’s 
overall 
evaluation 
rating. 



In die 

time it takes 
to win your next' 
match... you can 
finish off your 1984 
tax return. 

You’ll have the advantage of 
every conceivable tax cut. 

With PC/TaxCut even flie most grueling 
tax returns are blissfully simple. 

You don’t have to be a tax or computer expert 
to save time and mone>’ on your next retum. 
PC/TaxCut calculates and prints your 1040 long 
form and 21 other forms and schedules. Giv’es 
you professional, computer printed returns — 
the kind the IRS just loves to see. 

Our guarantee. 

If PC/TaxCut gooCs we pay the penalty. 

In the unlikely event that PC/TaxCut makes a 
mathem^ical miscalculation in your tax return 
and the IRS requires you to pay a penalty as a 
result, we ll pay it for you. Complete information 
on this conditional guarantee is available on re- 
quest from Best Programs. 

Tax break point: Call or write today 
For immediate delivery of your PC/TaxCut 
program or for more information, phone us toll 
free at 1 ■800-368-2405. Or complete the coupon 
below and mail today. 


Yes, I want to be a winner 
on 15, 1985. 

□ Send me more information about PC/TaxCut 

□ Send me PC/TaxCut for 1195. 
plus $4.50 posu^e and handling. 

(Virginia residents add 4% sales tax.) 

□ Check enclosed 

□ Please charge my credit card: 

□ American Express □ Visa □ MasterCard 

Card number:^ 

Ex. Date; 

Name: 


Address,- 

City: 

State: 

Phone; (_ 


.Zip:- 


I M s:best _ 

|5, sprcxrams 

"The Quality Software Company' 

5134 Leesburg Pike Alexandria. Virginia 22302 

Phone ToU-Free 1-800-368-2405 *102 
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■ Remedy: InloTectm"' 
AU-in-One 

Reach for the InloTeam. The All- 
in-One family of software that writes 
letters, calculates numtiers. main- 
tains important records, bills custo- 
mers. prints checks, produces finan- 
cial statements and sends messages 
electronlcoUyt 

InfoTeom is designed for growing 
businesses in manufacturing, 
vdiolesoUng, retailing, service 
industries and accounting. 

■ IBM*-PC Productivity 
and Accounting 
Software that works 
together 

The AU-in-One is a series of pro- 
ven software that includes these 
oppUcotions: 

— WordStar" and CorrectStor"* word 
processing and speUing correction 

— CalcStar" advanced electronic 
spreadsheet 

— DotaStor" records management 
system 

— InfoMonagement Accounting in- 
cluding General Ledger. Accounts 
Receivable, Invoicing, and Ac- 
counts Payable 

— InfoPost” cm electronic mail sys- 
tem to send messages to anyone 
for 26C each 

The complete office productivity 
system, including a professional U- 
brary case, for only S1495 (a savings 
of over $1000). 



■ Painless integration 

No hype! InfoTeom software works 
together so you can easily move in- 
formation from one appUcatlon to 
cmother. For example, you can use 
data from your accounting system in 
your spreadsheet for financld cmal- 
ysis, or send your customer statements 
electronically with E-COM ' , or use 
your prospect mailing list to send per- 
sonalised letters. InfoTeom 
also works with other lead- 
ing products mcluding Lotus 
1-2-S'" and dBase n ' . 


■ Software you can 
grow with 

InfoTeom is available in 
single-user and multi-user versions, 
featuring "record lockout" for true 
networking So you can start with one 
PC then upgrade to a total network 
as your business grows. 

■ Backed by a leader 

Info Designs is a leader in micro- 
computer software. We now support 
over 120,000 accounting users world- 
wide We back every product with our 
commitment of quality and service. 
And. we offer a toll free customer 
support line. 

find out how InloTeam con ben- 
efit your business . . . send us your 
business card or letterhead for out 
48-page booklet "How to Select the 
RlCflit Software." 
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chrone wouldn’t give a p 
for the on-screen italic faces 
date and claims that his versior, 
justified margins in review moi 
pending on your printer, the only 
printing you can't do is Justified prop 
tional. You can edit headers in exptaru 
(Ctrl-FIO) mode. We share your c, 
cerns about the manual but have hei 
good things about phone support . — £. 

Corrections: 

The correct phone number for Mich 
Rothman’s bulletin board, RBBS of i 
cific Palisades, is (213) 459-64 
("West Coast Communications,” / 
Volume 3 Number 24, page 97). 

Premed, the database found in the B 
medical Bibliographic Library, i: 
database of recent literature from 1 
journals, not information for college s 
dents (“A 22-Hour Library Card,” f 
Volume 3 Number 24). 

In PC, Volume 3 Number 23, the picti 
on page 162 is not of a Seikos 
GP-550, but rather of a Seikosha Mo 
BP-5020. The BP-5020 is now bei 
marketed as the Comrex ComRiter 4 
(see page 212 for its review). 

The last line of the sidebar to 
“Typographic Power from the PC,” 
(PC, Volume 3 Number 25, page 252) 
was inadvertently dropped. The para- 
graph should have ended as follows: 
ter. — T.S. 


How to Write to PC 

Do you have a comment, compliment, or 
criticism about something you read in 
PCI A question you’d like to open up to 
other readers? Send it to Letters to PC, 
PC Magazine, One Park Avenue, New 
York, NY 10016. We are not able to an- 
swer letters personally. 

All letters become property of PC 
Magazine and may be subject to editing. 
We cannot print letters that do not in- 
clude a name and address. B 
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RESKAKCH REPOHTi 
DATA MODEl^ 


COMMUNICATIONS REVIEW 
CRO.SSTALK XVI 


MODEMS DEMYSTIFIED 


MATHEMATICAL 
MODEUNG ON THE IBM 
WITH TUTSI M 


STRUCTURED BASIC 



PC TECH JOURNAL, tlie magazine written for sophisticated 
IBM PC users. ..talks with you expert to expert! 


Do you require a magazine that provides you with 
the insight and knowledge to act as your silent 
partner when designing new systems? Have you 
needed to consult with authorities in telecommuni- 
cations to resolve a nagging problem? Wouldn't a 
second opinion about connecting your PC to a 
main-frame be helpful? With your subscription to 
PC TECH JOURNAL, you're harnessing experts in 
your field... experts who will talk to you in the lan- 
guage you understand, about the concerns you 
have . . . EXPERT TO EXPERT! 

PC TECH JOURNAL is the technologically 
sophisticated magazine written for experts in the 
field of personal computing like yourself... discuss- 
ing the concerns experts have ... developing elegant 
programming methodologies only experts can 
understand... covering the whole field of IBM PC's 
with thought-provoking articles on communica- 
tions, distributed processing, office automation, 
networking and programming. 

Subscribe today and save up to 27% off the full 
subscription price, and have PC TECH JOURNAL 
delivered to your home or office every month! 
From One Expert to Another: Subscribe Today! 




TESH 

pURNAL 

YES. 


VO Box 2966, Boulder, Colorado 80322 


I want to communicate with other experts 
_ and professionals about IBM KT's and com- 
patible machiiTcs! Please enter my subscription to IXI! TECH 
lOURNAL for: 


Q 8 issues 
for $17.97- 
SAVE 10%! 

Mr./Mrs./Ms.- 


□ 12 issues 
for $24.97- 
SAVE 17%! 


r~| 24 issues 
for $43. 97- 
SAVE 27%! 


plcJsc print tunic in lull 


Company- 
Address 


City^ State Zip 

Savin>» based on full onc-ycar (12 issues! subscription price of $29 97 

Check one: Q Payment enclosed. □ Bill me later. 
Charp: my: Q American Express □ Visa Q MasterCard 


Card No Exp. Date 

Please add SI per issue in Canada and all other (orcixn countries. Please allow 
30 to AO days for delivery of first issue 

PC8Z193 




C 1984 Cosmos Inc. 


Revebfiori. Because the object is to win. 


Winning isn’t easy when you have 
to work harder than your PC because 
your relational database falls short. 

That’s why experienced users 
power their PC’s with the Revelation* 
“Applications Environment" from 
Cosmos. 

More than a relational database. 
Revelation gives you the tools and 
flexibility you need to prototype and 
develop even the most exotic micro- 
computer applications with relative 
ease and efficiency. Revelation uses 
plain English to create files, fields, 


Cosmos Inc. 19530 Pacific Highway S. 


entry screens and menus, process 
information, make simple inquiries or 
generate complex reports. 

Revelation’s R/DESIGN applica- 
tions generator does the work for you, 
or TOU can switch to Rev’s structured 
R/BASIC language for precise program 
customization. You can make changes 
in programs, screens or data structures 
in a matter of seconds without having 
to start from scratch. 

Revelation works with MS/IX)S™ so 
you can take advantage of all your favor- 
ite microcomputer software packages. 


and Rev’s “Open Environment” com- 
munications concept allows interactive 
access to many mainframe and mini- 
computer systems. Networking and 
runtime versions are also available. 

When you need more than a simple 
database. Rev up your PC with Reve- 
lation, the “Applications Environment” 
from Cosmos. 

Contact us by phone or write and 
we’ll arrange an unforgettable demon- 
stration for you with a Cosmos repre- 
sentative in your area. 

MS/ DOS * of Microsoft Corp. 
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COSMOS 


Seattle, WA 98188, (206) 824-9942 


THE NORTON CHRONICLES • PETER NORTON 


Software 
One and All 

The cries for software by owners of non-PC-compatible 
computers should soften even the most stone-hearted. But the' 
reality is that generic software has been wishful thinking. 


I n past columns I’ve commented gen- 
erally on the problems of writing ge- 
neric software, programs that will 
run equally well on all sorts of modem 
desktop computers, even those that 
aren’t PC-compatible. I’m talking, of 
course, about writing software that can 
be run on odd machines like the TI Pro- 
fessional, the ACT Apricot, and others. 

In the past my remarks have been gen- 
eral and philosophical, concerned with 
the widespread benefits of universal or 
portable software. If such software were 
practical now — and you can tell by my 
syntax that it isn’t — everybody involved 
would gain. 

Alas, it isn’t so. The reality is that 
there’s no practical way for most soft- 
ware creators to write generic software. 
Microsoft has a grand plan, with MS- 
Windows, to create a universal environ- 
ment, similar to that of Apple’s Macin- 
tosh, which would run generic software. 
It’s a grand and noble scheme, but one 
that may not succeed. Its release date 
keeps changing, and so does its chance 
for widespread acceptance. Current ru- 
mors are that Microsoft is retrofitting 
MS-Windows to be compatible with 
IBM’s TopView. That’s an interesting 
topic in itself. 

The Key to Generic Software 

To get down to brass-tack specifics. 


since I’ve just recently rewritten my own 
software, the Norton Utilities, I’ve had 
to face the issue of making it tun on as 
many machines as possible. It’s one 
thing for me as a columnist to say how 



Peter Norton 

everybody else ought to be writing uni- 
versal software. It’s another to see what I 
actually did when faced with the practi- 
cal problems involved. My solution to 
the problem is what I want to tell you 
about today. 

The technical problem centers mostly 
on the creation of screen display output, 
the messiest and most computer-depen- 
dent part of software creation. How do 
you place information onto the display 
screens of a wide variety of computers? 

The practical solution I ended up with 


was to create three separate “screen driv- 
ers," three sets of subroutines that use 
different techniques for controlling 
screen output. When my program starts 
up, one of the three is selected and all 
output that the program generates is rout- 
ed to whichever driver is in use. 

Three Drivers, Three Stories 

The three drivers provide three de- 
grees of machine independence, with 
corresponding degrees of performance. 
The fastest and most machine-dependent 
driver places its output directly into the 
display screen’s memory — a widely used 
technique in PC software that depends to 
a great extent on the exact features of the 
PC’s display adapters. This technique is 
so machine- (or adapter-) specific, in 
fact, that even IBM has begged folks for 
years not to use it. But the truth is that 
most of the best software uses this tech- 
nique because it’s so ruthlessly efficient. 
This method is used so much, in fact, that 
IBM modified the design of the PCjr es- 
pecially to accommodate it, and recently 
the corporation has gone on record say- 
ing it will design all future display adapt- 
ers to live at peace with this method. 

The second of my three drivers creates 
output just as IBM wanted in the first 
place — by using the ROM-BIOS ser- 
vices that are built into each PC. (I’ll 
comment more on this driver and com- 
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pare it to the first one later.) 

My third screen-display driver is si- 
multaneously the most generic and the 
most pathetic in performance. This one 


uses a facility that’s been an optional part 
of DOS since the introduction of DOS 
2.00 — the ANSI device driver. The 
ANSI driver is a curious piece of soft- 



Data Defenders by Ring 
King. They're the finest quality 
protection you can buy for the 
information you have stored 
on SVi" mini-diskettes and 
printout. 

The Ring King 070 Tray holds 
70 mini-diskettes in a tough 
copolymer shell with security 
iock. The Ring King Flip Fiie il 
binder hoids 20 mini-diskettes 
and converts to a desktop 
index. Ring King Looseieaf Files 
are punched to fit standard 3- 


ring binders. Ring King Data 
Binders hold up to 8" of 9V2"x 
1 1” or I4%" X ir unburst 
printout. 

7\sk for Ring King Data Defen- 
ders at your computer supply 
dealer. Or serxl for our free, full- 
color catalog of compiler sup- 
port products. \)Mite Ring King 
Visibles, Inc., 2210 Second Ave- 
nue, PO. Box 599, Muscatine, 
Iowa 52761. For customer serv- 
ice, phone (800) 553-9647, in 
Iowa (319) 263-8144. 


DATA 

D6FGND6R 







CIRCLE 177 ON READER SERVICE CARD 


ware that does a lot of strange things. 
Among its skills are the ability to build 
screen output in a machine-independent 
way. By issuing the proper commands to 
the ANSI driver, a program can create 
full-screen output in a way that will work 
on any MS-DOS computer (any one, that 
is, that has its ANSI driver activated). 

Although the use of the ANSI driver 
seems like a simple solution to the prob- 
lem of writing universal, generic soft- 
ware, in fact it isn’t. There are two rea- 
sons; first, the driver’s performance is 
too slow and cumbersome, and second, it 
really isn’t as universal as it’s cracked up 
to be. When I tested it on various brands 
of computers, I wasn’t able to get them to 
all work alike. 

No Coming Together 

Anyone who has wrestled with the 
problems of small (but crucial) differ- 
ences between two supposedly compati- 
ble programs or computers knows what 
I’m talking about. I know that the prob- 
lems of creating compatible software are 
enormous and I don’t mean to throw any 
bricks at the ANSI driver and the folks at 
Microsoft who created it. But the fact is 
that when I scratched the surface of the 
ANSI driver, I found problems. 

For one thing, there’s one position on 
the display screen that you can’t touch 
when using it. The ANSI driver lets you 
move the cursor to any place on the dis- 
play screen and write a character there, 
except the one in the lower right-hand 
corner. When you write a character 
there, the cursor moves to the next line, 
which scrolls the whole screen upward. 
Thus, that one location is off limits. 

Then I discovered that on some com- 
puters, the ANSI driver creates problems 
when you try to use the first and last col- 
umns of the display screen, which leads 
to further problems. 

The practical result of this is that I dis- 
covered that if you want to have your 
software work on any computer by using 
the ANSI driver, you need to avoid using 
the first and last columns of each line. 
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That cuts the usable width of the screen 
down from 80 columns to 78. In many 
circumstances, of course, this isn’t much 
of a price to pay to achieve near 100-per- 
cent compatibility with all the MS-DOS 
family of computers. 

ANSI Option 

Anyone who wants to write software 
that at least attempts to be DOS-generic 
should seriously consider using the 
ANSI driver as an option within their 
programs. With relatively little program- 
ming effort, it extends the usefulness of 
your programs to all those machines out 
there not compatible with the PC. 

Nonetheless, although I think that 
adding the use of the ANSI driver to your 
programs is important it's clearly not the 
main issue. The key issue is how to write 
programs that will successfully generate 
display screen output on the computers 
that really count to us — the PC family. 
We need a way of working with the dis- 
play screen for every member of the PC 
family, present and future. This should 
also include members of the extended 
family, such as the Compaq and the nifty 
Data General One. And why exclude the 
distant cousins, the nice but only quasi- 
compatible computers like the TI Profes- 
sional? 

We also need to consider the operating 
system environments — all the versions 
of DOS through the current 3.10 and on 
to the 4.00 series and other environments 
such as TopView. 

As it turns out, there is a simple uni- 
fied approach to writing software with 
screen output methods that will work in 
all these situations. In this approach, the 
users do all the screen output work with 
the BIOS services (the method resorted 
to by my second driver, mentioned 
above). Using the BIOS services works 
beautifully for all the situations I've 
mentioned, including TopView and even 
the TI Professional and similar ma- 
chines. That’s because the IBM BIOS 
services have become the most nearly 
universal standard for software support. 


Even machines like the TI Pro have the 
means to emulate the IBM BIOS when 
they can’t duplicate the IBM display 
screen memory. 


In next issue’s column, we’ll take a 
closer look at the problems involved in 
using the BIOS services and why using 
my first driver offers a better way. ■ 
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• Ljotusl I Symphony 

or 
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is too liWe. 


-Msny,nKr, 


Taxtime is a highly integrated tax preparation program for use 
as a template with Lotus 123 and Symphony. It takes only 10 
seconds to recalculate all forms, is easy to use. and is IRS 
approved. Federal 1040 and state forms are $95.00, corporate 
returns are $195. and annual updates are only $45 to $75. All 
programs require Lotus 123 version 1A and 256Kb or more 
memory. To order programs or free detailed catalog phone 

800-227-2634 ext 998, or in Calif 800-772-2666 ext 998. 


A product of Austin Scientific, Inc. 
1259 El Camino, Suite 260 
Menlo Park. CA 94025 
Dealer inquiries welcome. 


123 and Symphony are trademarka of Lotus Development Corporation 
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FRQWTHISIW 
R3RVVABRAU. K. 
OWNERS WIIX USE 
C lTlM PRINTERS... 
ORBERXW^ 
T&fiMLURE. 

You can buy a printer that spends half 
its life being fixed. Or, you can buy a C. Itoh. 

C, Itoh printers are known the world over 
for doing their job over and over. 

Fact is, most of our PC-compatible Pro- 
Writer"' and StarWriter™ printers in steady 
use for more than three years have never 
even seen the inside of a repair shop. 

It's because we’ve put them through 
thousands of hours of testing under the 
most extreme conditions. Scorching tem- 
peratures. Sweltering humidity. Nothing 
slows them down. 

Our ProWriter dot matrix printers zip 
along at up to 180 characters per second, 
which equals an incredible 100 lines per 
minute. 

Our StarWriter daisy wheels give you 
letter quality at speeds ranging from 20 to 
55 characters a second. 

Our warranty is one of the best in the 
business— a full 12 months, backed by over 
400 Service Centers coast to coast and the 
resources of our 126-year-old parent com- 
pany with over $60 billion is sales annually. 

Because of C. Itoh reliability, we sell two 
million printers a year to people who can't 
stand failure. Your printer dealer will be 
happy to make it two million and one. 

For more information, just write C. Itoh 
Digital Products, Inc., 19750 South Vermont 
Street, Suite 220, Torrance, CA 90502. 

Or phone toll free 1-800-423-0300. 

DIGnALPFIOCXXTS 



"ProWriter and StarWriter are Trademarks o( C Itoh Ogilal Products, Inc. 
O 1984 C Roh Ogilal Products Inc. 
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5 Ways Perfect Link’ Software Helps'feu 
Get the Business hiformation'Vbu Need. 

Faster and Easier. 





lerminal emulation lets you 
communicate with a 
mainfiame or minicomputer. 


Here’s powerful new capability for your PC. You 
can emulate terminals including IBM® TeleVideo® 
and DEC® VT-52. And plug into mainframe and 
minicomputer information. 


4 Electronic mail transmits your 
business documents instantly. 


Send documents and reports from PC to PC via 
Western Union EasyLink”or MCI Mail!” Without 
any file modification. 


r* CMT-t-ttw. 


The more information you have, the easier it is 
to make smarter business decisions. And Perfect 
Link '"telecommunications software makes it simpler 
than ever for your PC to connect with the world. 

1 Automatic installation makes 
using your modem a snap. 

Perfect Link compatibility 
supports virtually every 
popular modem. Set up your 
modem once, and you 
never have to spend time 
setting It up again. 


2 Access to major databases 
and networks is as easy as 
a single keystroke. 

Touch a key and automatically dial and log-on to 
major services like Dow Jones. And The Source!” 
So the business information you need is right at 
your fingertips. 
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Wireless transfer reads diskettes 
fiom different operating systems. 


EX>S 


You can transfer information from 
a diskette created by a CP/M® 
operating system to one created 
by DOS. Or vice versa. Which 
means that even if your business 
has more than one kind of per- 
sonal computer. Perfect Link soft- 
ware can make all your disks 
compatible. 

For the name of the Perfect 
Software dealer nearest you, call 
(800) 621-89(X}. In California, call 
(714) 751-5890. 


The Perfect Way 
to link Better. 


THORN EMM 

Computar Software, bic. 


I Costa M«m,CA 92626 


Perfect Software is available for the IBM PC, IBM PC)r. Apple Ne/Ttc computers, as well as for computers that use MS^S. CP/M-SO and CP/M-d6 Because of differences in computer arcfutecture some 
features may not be available on every version 

EasyLink is a service mark of Western Union MCI Mail is a trademark of MCt Corporation IBM is a registered trademark of Iniemationai Business Machines Corporation TeleVideo is a registered trademark 
of iMVIdeo Systems. Inc. DEC is a registered trademark of Digital Equipment Corporation. The Source is a service mark of Source Telecorr^Mting Corporation Apple is a registered trademark of Apple 
Computer. Inc. MS-DOS is a registeredtrademark of Microsott Corporation CP/M is a registered trademark of Digital Research Corporation Perfect Software and Perfect Lmk are trademarks of Perfect 
Software, Inc . used under license c 1964. THORN EMI Computer Software. Inc. AH nghts reserved. 


CIRCLE 142 ON READER SERVICE CARD 






SPOIUGHE 
MAIUGER nUI 

The Spotlight™ program offers a combination of online desktop accessories unmatched by any 
other organizer. Six accessories, all with exclusive capabilities, make Spotlight the single most 
effective business tool that businesspeople can use to organize their workday. 

Better yet. Spotlight takes only 10 minutes to learn. Just a keystroke suspends your 
application program, giving you a window into Spotlight. Another keystroke brings you back 
to where you were just as quickly. It's that easy. 

Spotlight a window to your workday. 

Spotlight’s full-color, easy-to-read windows organize all your business tasks i 


Shows 
a monthly, 
calendar 
at your 
request. 

Audible 
alarm signals 
appoinfments7 
no matter 
what program 
you’re using. 

Schedule 
standing weekly 
meetings 
for automatic 
posting 
to your daily 
schedule. 

Schedule 
meetings 
inl5, 30, or60 
minute 
increments. 

Alerts 
you to 
overlapping 
meetings. 



in no time. 


Print all 
or part 
of your 
schedule. 


Customize 
the fomat 
of your 
Appointment 
Book. 


Names accessory 
in use. 


Standing 
weekly 
meetings 
are shown 
differently 
from scheduled 
meetings. 

The current 
dote and time 
always 
in sight. 


HE DESKTOP 
MEANS BUSVESS. 


Check before ycHi buy. 

Only Spotlight has accessory combinations that svork this hard. 



APPOINTMENT BOOK Only Spotlight shows you overlapping meetings 
and sounds on alarm to remind you of important times in your day. Schedules 
up to 90 appointments a day. Customizes your schedule format. And lets 
you print out all or port of your schedule. 


DOS FILER Only Spotlight lets you perform DOS tasks without knowing DOS com- 
mands. Fonnats disks without interrupting your work. Copies, renames files, and makes 
new directories. Sorts and searches through files and directories. 


PHONE BOOK Only Spotlight's autodialer adds long distance access codes as 
needed. Quickly finds a number from up to 18,000 automatically sorted phone 
listings. Includes extra room for addresses. Accurately sorts international 
characters. 


NOTEPAD Only Spotlight lets you call up a notepad, jot down information, 
and automatically file up to eight pages of notes to use in another program. Edit your 
notes and print them out as needed. 


INDEX CARD FILE Only Spotlight lets you create a mini-database af information. 
Stores up to 36 different categories of information with 500 information cards in each. 
Perfect for client lists, inventory, or part numbers. 


CALCULATOR Only Spotlight solves math problems with a 1 2-digit business 
calculator. Provides a visual map to your keyboard. And lets you instantly paste 
answers back into the progrom you're using. 


Spotlight runs with every major program tor the IBM® PC, XT'” or AT'". With this kind 

ot productivity and control at your fingertips, Spotlight is truly a businessperson's tool, not just 
another software gimmick. 

Stop by your nearest computer dealer and ask to see Spotlight, 
the desktop manager that means business. 


System requirements: IBM* PC, XT’“, or AX'* or COMPAQ* portable computers, one disk drive, 75K memory for RAM 
resident portion, DOS 2.0 or higher. Printer optional. Con be installed on hord disk. Runs with most IBM PC software. 


Spotlight 

By Software Arts " 




27 Mica Lane. Weltesley. Massachusetts 02181 
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Give people the tools they need, 
and there ts no limit to what they achieve. 


A. nnouncing the first major 
breakthrough in word processing 
technology since WordStar. 

Now, state-of-the-art 
comes easy 

Introducing WordStar 2000, a totally new 
word processing program from the makers 
of WordStar. 

WordStar 2000 removes all limits from 
word processing. From what you can create. 
From what you can achieve. 

Because VferdStar 2000 lets you do 
everything. 

Easily. 

From windows, to undo, 
to spelling correction, WordStar 2000 
does it all. And more. 


WordStar 2000 gives you the works. 

“Windows” allows you to work on different 
documents— simultaneously. “Undo” lets you 
replace text you mistakenly removed. A built-in 
spelling corrector checks and corrects mis- 
spellings from over 97% of the most commonly 
used words. 

WordStar 2000 also has a “typewriter 
mode” to fill in forms or envelopes easily. Plus 
“format sheets’,’ which give you ready-made 



headings, tabs and margins at the touch of one 
key. It can even aeate and update footnotes. 

Finally, a truly integrated 
word processing system. 

WordStar 2000 goes well beyond words. 

It comes with a built-in five function calculator. 
A built-in mail mew enables you to mass pro- 
duce form letters. Get our sp^al Plus package 
and you also get a built-in mail list data base that 
allows you to create, ui^ate and sort your own 
mailing lists. Also a built-in indexer. Not to 
mention built-in telecommunications capabilities. 

All integrated together, so you never have 
to leave the program. 

The only word processing program 

that interacts with you on your level, 
whatever your level. 

Before we created WrrdStar 2000, we studied 
the way people worked, and thought. We also 
drew from our experience with over 1,250,000 
WordStar owners. 


As a result, the keys you 
press are the keys you’d expect to press (“c” for 
copy, “p" for print, etc.). You may also use your 
computer’s function keys. Menus have been 
uniquely designed for easy access to all functions. 
And MicroPro’s exclusive “tutor-in-your- 
computer*” makes learning fast and fun. 

WordStar 2000 is the easy word processing 
program youll never outgrow. Of course, the 
original WordStar and WordStar for PCjr will con- 
tinue to provide substantial and proven word 
processing capability for those with more modest 
budgets. 

See your local MicroPro dealer today or call 
(800) 227-6703 [in CA (800) 632-7979] for the 
dealer nearest you. 

So you can remove all limits from what you 
can achieve. 


Current WordStar owners can upgrade to WordStar 2000 quickly and 
easily through their dealer, or by callittg MicroPro Customer Uf^iate 
(800) 2275609. 9am-3pm RS. T. 


WORDSTAR 



Now there are no limits^ MicroPni. 
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SHE’S TEMPORARY 

THE DAMAGE IS PERMAHEHT. 


One wrong key. 

The slightest slip. 

And your accounts receivable 
are accounts irretrievable. 

It can happen to you-because 
a leading cause of data loss is 
human error. If you employ people 
and computers, you’re vulnerable. 

Unless you backup your data. 

Every day. 

No matter what. 


The smartest way to do that 
is with a Tallgrass HardFile" 
Mass Storage System. 


TAUORASS SEUS MORE 
HARD DISK STORMK WITH 
CARTRIDGE TARE RACKUD 
THAH ANYOHE IN THE WORID. 



Shown above, the 20 megabyte HardFile 


with 20 megabyte tape for $2. 995 . 


Tallgrass took the industry’s 
most reliable medium-magnetic 
tape- and perfected a format 
that’s become the standard for 
personal computers. 

We used a removable tape 
cartridge to store data out of 





harm’s way. And made two ver- 
sions. Our 3000 Series HardFiles 
combine tape’s accuracy with 
the enormous capacities of hard 
disk, providing 12, 20, 35 or 70 
megabytes storage with a remov- 
able cartridge tape for backup. 
Our 4060 tape storage system, 
for personal computers with 
hard disks built in, supplies 60 
megabytes of backup capacity. 
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Result: the world’s best selling 
mass storage systems with the 
most reliable data protection. 

The only kind to have when 
facing a permanent problem. 

For a free brochure, your 
nearest dealer, and more 
good reasons to backup, 
call 1 -800-228-DISK. And 
solve your problems ’ 
permanently. jf 

i 



TALLGRASS 

TECHNOLOGIES 

COMMITTED TO MEMORY 


HanlFilr'*and Tallgrasa* arr trademark* of 
TatlMraMTechnoloKinCurpuralMn * 1984 Tatlgrass Technoiggies 





covet STORY 

Local Area 
NetvwAs 

The Editors of PC 


W elcome to the next stage of micro communications. PCs are getting 
better at talking directly to each other. Local area networks enable 
neighboring PCs to share data and hardware resources. 
Although sharing may bring down costs, it raises issues that 
standalone PCs, minding only their own business, never had to confront. For 
example, what configuration for connecting micros gives the speediest data 
transmission or has the fewest repair problems? How can you be sure that 
someone else won’t write over the database record you wrote or that your co- 
workers will be able to read it? In the foUowing pages, we’ll explain how net- 
work components go together and help you answer some of these questions. 

PC Magazine also looks closely at 13 local area networks and compares them 
using carefully devised benchmark tests. Charts that show cost per node and 
available features will help you make a well-informed network choice. 

As if this weren’t enough, we present a well-rounded preview of IBM’s 
brand-new PC Network boards and an early look at IBM’s network software. 

With so much information at your finger tips, you’ll be in great shape for 
getting your net working. 
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Local area networks are confusing, confounding, fast, and fabulous. 
They are hard to explain and test. And they are the wave of the PC future. 
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The Lay 
Of the 


L ocal area networks are like forest 
fires and street riots. Just as soon 
as you think you understand 
what is happening in one area, 
something else happens nearby. 
You aren’t quite sure how the events are 
related, and it's impossible to react to 
every happening, but you can be sure the 
fire or the riot — or the network trend — 
will spread. The topic of local area net- 
works (or LANs) is spreading to include 
telephone systems and the newest multi- 
user microcomputers from IBM and 
AT&T. 

Local area networks are for sharing. A 
local area network is a communications 
path between one or more computers and 
different peripherals, and so relatively 
expensive devices with excess capacity 
can be shared by several users. This simple 


Frank J. Derfler, Jr. 


function may be handled in ROM (read- 
only memory). Systems with more than 
this basic capability must include network 
software with various levels of sophistica- 
tion that controls activity on the net- 
work. 

You may find installing a local area 
network beneficial if you frequently need 
to share data among microcomputers in 
the same office or geographic area. You 
may find it economical to buy a LAN if 
you have a hard disk system that is not 
filled by one user. (As we shall see later, 
sharing a hard disk and sharing data are 
two very different things.) Economy and 
operational convenience may both play a 
part in your decision to tie several printers 
and computers together with a network 
system. 

The decision to investigate using a local 


area network is easy to make. The deci- 
sions about what kind of network to buy 
can become very complex. 

First Priority 

Articles about local area networks are 
full of technical descriptions and buzz- 
words. This article is no exception, but 
before we tackle media and topology, let’s 
discuss the factor you should consider 
first: software. My best advice is to inves- 
tigate the features and performatKe of the 
network software closely before you even 
think about other factors such as price or 
ease of installation. 

Think of LAN software as another pro- 
gramming environment you have to work 
through, just like DOS, BASIC, 1-2-3, 
Desq, or IBM’s announced TopView soft- 
ware. The LAN software will add its own 
restiictions to those of DOS and give you 
more capabilities than you can have by 
simply changing the printer and serial 
ports with BASIC statements. You will 
have to interact with the LAN software Just 
as you do with DOS, and, depending on 
the design of the software and the func- 
tions you want to perform, that interaction 
can be a prominent burden or transparent 
pleasure. 

The major features to look for in the 
software available for networks depend 
on the way you intend to use the network. 

Your local area network may reach 
people with many different levels of 
sophistication. The software must be sim- 
ple enough so that people can get a job 
done even if they have little training or 
haven’t used the system in many weeks. 
But at the same time, working through the 
menus must not be tedious for experienced 
users. Some local area network software 
packages come with several modules (log- 
on, resource selection, print spooling, and 
so on) that must be run in sequence to take 
advantage of the features of the network. If 
this modular approach is used, the mod- 
ules should be selected from the menu by 
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Now that several users can share disks and data through LANs, 
many ask what kind of network to buy. The decision can be complex. 



FIgura 1: The network maintenance staff can readily troubleshoot any node of a star topology network from its central hub. 


function, and related modules (for exam- 
ple, logon and security access level) 
should be linked so that the person using 
the program knows both programs have to 
be run and is shown the proper sequence 
for their use. 

Novell, Corvus, Nestar, and Fox 
Research have some of the best network 
software packages available for micro- 
computers. Novell is making a particularly 
strong impression on the iixlustry because 
its software is being used by other compa- 
nies, such as Quadram, marketing total 
network systems. 

Share and Share Differently 

Read the fine print in the description of 
the disk-drive-sharing software, because 
there are many different programs with 
many different curabilities. The local area 
argot refers to a central system providing 
one disk every station can use as a "file 
server.” 

Other disk-drive-sharing software al- 


lows peer stations to share each other’s 
drives. In the most primitive form of this 
software, every station on the network that 
shares a portion of a disk drive (hard or 
floppy) operates only in its own work- 
space on that disk. 

Sharing a single data or program file is 
not possible. If two or more people want to 
use a file, it must be copied (by a network 
software cotiunand) into each person’s 
disk workspace. If the file is being updated 
by one network station, the changes will 
not be automatically passed to the other 
stations. Often, advertising for network 
software of this type says micrtxxrmputers 
using different operating systems (for 
example, CP/M and Apple DOS) can 
operate on the same network. This claim is 
technically true, but it is less frequently 
true that mkrocomputers using different 
operating systems can interact on the net- 
work. Only a few manufacturers have sup- 
plied utilities that ate able to bridge the gap 
between operating systems, and those util- 


ities usually operate slowly. 

The difference between disk sharing 
and data sharing is mote than semantics. 
Data sharing involves being able either to 
have users on different computers access a 
data file one at a time or to have multiple 
users access a file simultaneously with 
adequate protection for all. 

'The ability to allow multiple users to 
access a data file is valuable, but only a 
few companies, such as Fox Research, 
provide this capability in their networking 
software. Instead, the most cottunon prac- 
tice is to write networking software that 
simply provides the signals to mote 
sophisticated applications programs, 
which then do the final job of allowing 
simultaneous file sharing. Thus a few net- 
working (Kograms, such as 10-Net, will 
allow you to share files using standard ver- 
sions of MS-DOS programs. Other net- 
work software forces you to use specially 
designed multi-user programs for your 
database management, accounting, or 
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word processing functions. These applica- 
tions programs must be available in ver- 
sions that will work with the networking 
software you choose. So one decision on 
software leads to another. 

In business networks, not every person 
using the net should have the ability to 
write to and/or read every file. The net- 
work software should be able to link cer- 
tain user names and passwords together 
with system capabilities. In addition, mul- 
tiple levels of passwords should be re- 
quired to perform different critical system 
functions. If you have payroll, accounts 
payable, or personnel information on any 
station in your network, security should be 
important to you. 

If networks ate for sharing, sharing 
printers should be a high priority. Simple 
printer-sharing programs allow one net- 
work station to “sign on” to a printer and 
capture all its attention. If you attempt to 
sign on to a printer while someone else is 
using it, you may see a message like “re- 
source busy,” You then have a problem of 
intraoffice coordination. You have to find 
out who is using the printer you want and 
determine when that person will be done. 
This kind of problem can be solved by 
print -spooling software. 

In the best network .software packages, 
print spooling is an integral part of printer 
sharing, but you have to ask to be sure. 
Print spooling simply allows you to send 
your text to the desired printer when you 
are ready to send it, regardless of the status 
of the printer at the time. The material to 
be printed is held somewhere on the net- 
work until the printer is ready to go to 
work for you. You can move your facts, 
words, and figures out of your workspace 
and into the print spool, then move on to 
other jobs. 

Communications 

Some users of network systems need to 
communicate with specific kinds of main- 
frame computer systems. The network 


software may include the ability to 
exchange data with large computers using 
communications protocols unique to IBM, 
Honeywell, Burroughs, Sperry, or another 
manufacturer. Often, LAN purchasers 


'1 


me ability to allow 
multiple users to 
access a data file is 
valuable, but few 
companies provide this 
capability in their 
networking software. 


have large computers using the IBM 3270 
communications system. Network soft- 
ware has been announced by IBM (and is 
available from other companies) that 
makes the big computer think the network 
is an IBM 3274 cluster controller working 
with IBM 3278 terminals. Also, a network 
may need to accept as a member of the 
network a station that enters through a 
dial-in port. 

Most local area network systems give 
the stations that are active on the network 
the ability to exchange short "chat” mes- 
sages. These messages often appear on the 
bottom line of the screen and sound a beep 
to announce their arrival. Messages of this 
kind can be used to coordinate operational 
activities, such as the shared use of a print- 
er. However, chat messages are not stored 
in the system. They appear on the screen, 
and then they are gone. More permanent 
messages are sent through electronic 
mail. 

The software available for electronic 
mail systems on local area networks 
ranges from excellent to awful. Mail soft- 


ware must recognize the addresses of 
many users and store messages addressed 
to them. On-line editing and the abilities to 
forward, reply to, discard, and send mul- 
tiple-address messages are all important 
features of mail systems. 

The functions I have listed are almost 
completely dependent upon the network 
software. Although a lot of network adver- 
tising seems to stress media and protocol, 
which we will discuss next, the fastest 
eommunieations media and most exotic 
network protocol will do you litde good if 
the network software isn’t able to give you 
the services you need. So again, I stress: 
Look at the software first. After you find 
the functions you want in one or more net- 
works, look at the other factors that may 
make a difference to you: media, topolo- 
gy, and capacity. 

Media 

The word media is a local area network 
buzzword. What it refers to is wiring. Lo- 
cal area network connections use three 
general categories of wiring: coaxial cable, 
fiber optics, and twisted-pair cable. 

Coaxial cable systems owe a great deal 
to the popularity of cable television. The 
quantities of cable and connectors pro- 
duced for the cable television industry 
have reduced the prices of these items for 
local area network use. However, all coax- 
ial cable is not created equal. Certain phys- 
ical network arrangements benefit from 
the use of large-diameter cables as main 
trunks, with smaller cables as local feed- 
ers. Some coaxial cable networks require a 
substantial investment in equipment to 
translate the radio frequencies used on the 
cable, but other networks simply tie 
together the pieces of equipment on the 
network with chunks of cable. Coaxial 
cable systems are sold by Quadram, 
3Com, IBM, Xerox, and many other man- 
ufacturers. 

Fiber optic media systems are rare, but 
they have one practical advantage over 
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Figure 2: A network laid out in ring topology uses the least cabling. Expansion of the network may require changes at every node. 


coaxial systems. They are immune to 
interference caused by electrical or elec- 
tronic devices. If you have to mn a local 
area network into an area of heavy indus- 
trial activity where welding and motors are 
present, or if you have to work in an area 
of strong radio frequency interference, you 
should consider a network system using 
fiber optic media. Honeywell is one ven- 
dor that has what seems to be a mature 
fiber optic product. In most cases, fiber 
optic cable can be substituted for coaxial 
cable with no change to the network soft- 
ware. 

Look at your desk telephone. See the 
wire going between the phone and the 
wall? That’s one type of twisted-pair wir- 
ing that is rapidly gaining acceptance. It 
may be flat or round, but it usually has four 
or more conductois inside that can carry 
computer signals in addition to voices. 
This type of wire is easy to install and costs 
little on a per-foot basis. But it has limita- 
tions in capacity and speed and is suscep- 


tible to interference from electrical and 
electronic sources. Twisted-pair wiring of 
this type is used on the recently announced 
AT&T Information Systems Network and 
on networks sold by Fox Research and 
AST Research. One member of the Quad- 
ram family of networks also uses twisted- 
pair media. 

Cost and Lesser Media Matters 

The primary reason for examining the 
media that a local area network uses is 
cost. A good secondary reason is capacity, 
but this comes into play only if you want to 
pass a great deal of data quickly or put 
services such as video on the network. 

Fiber optic systems are still the most 
costly media, because it is difficult to find 
people who are trained to install and main- 
tain the fiber cables. This situation is 
changing as more communications carri- 
ers install lightwave systems, but costs of 
$10 per foot and $S0 per teimination in 
small installations are now average. 


Coaxial cable can be physically diffi- 
cult to install if your building is not 
designed with large vertical cable ducts 
and false ceilings or floors. A commonly 
quoted price for coaxial is $4 per foot and 
$40 per termination. 

Twisted-pair cable can cost pennies per 
foot and only a few dollars per hook-up. 
You may already have telephone wires in 
the walls of your building that can be used 
by a local area netwoik designed for twist- 
ed-pair wiring. 

The hottest technical issue enlivening 
the local area network arena used to be the 
argument over whether to use baseband or 
broadband media. The issue revolves 
around the way the coaxial cable connect- 
ing the network stations is used electrical- 
ly. Broadband systems use the cable like a 
radio link and broadcast a wide number of 
frequencies over the cable. Network sta- 
tions can be tuned to specific frequencies 
to form their own subnetworks just as you 
tune the charmels on your television set. 
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Baseband systems treat the cable like a 
piece of wire and send strong pulses over it 
that every station receives. Broadband net- 
works require more electronics and logi- 
cally should be more expensive to install 
and maintain. But their cables can be used 
to pass, in addition to data, television sig- 
nals, environmental and security system 
signals, and almost any information you 
need to move around. Baseband networks 
are good only for digital data (including 
digitized voice). 

People fought over the issue of broad- 
band versus baseband as if the fate of 
nations depended on it. The fight seems to 
have calmed down, but neither side has 
won. Each has gathered its own devotees 
and followed its own path. The broadband 
folks sometimes try to convert people 
using baseband by offering them special 
channels on which they can operate just as 
if they were in a baseband system, but the 
fight seems to have gone out of both 
sides. 


Unless you want to pass television sig- 
nals on the same cable you use for your 
data network, you shouldn’t care if it is 
broadband or baseband. If you don't care, 
don’t even ask. 

Topology 

Topology refers to the lay of the LAN 
land: the way information flows on the 
network. Typical topologies are the bus, 
ring, and star (see Figures 1, 2, and 3, 
respectively). A bus system runs along 
like the branch of a tree; stations hang off 
the bus like leaves off the branch. Most 
bus systems use coaxial cable media. Ring 
systems ttrave information around a ring 
of stations connected as if they were hold- 
ing hands. Ring systems use either cable or 
twisted-pair media. Star systems route 
everything through a central point, which 
may be a powerful computer or simply a 
central wiring splice called a hubbing 
device. 

Bus systems are easy to understand. 


Every station hangs off the bus and listens 
to the traffic as it goes by. If a station 
wants to put some traffic on the bus, it 
merges its traffic with the data stream the 
way you might merge onto an express- 
way on your way home from work. 

But things are less simple when you are 
dealing with ring aixl star networks. IBM 
is the culprit responsible for twisting the 
simple ring network into something much 
more complex. IBM wanted to achieve 
two ideals in network design: short cables 
and easy troubleshooting. A ring network 
gives you relatively short cables, but a star 
network lets network maintenance people 
test the system from a central point. So 
IBM twisted the two ideas together and 
proposed the star-ring topology. 

In the IBM topology each node (a node 
may serve several stations) is attached to a 
double run of cable coming from some- 
thing called a wiring concentrator. The 
double cable runs to each node are con- 
nected to form a large ring. The wiring 



Figure 3: Nodes share a transmission medium in the bus topology. It is easy to add stations: a defective one won't crash the network. 
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concentrators are connected to form a kind 
of ring of rings. If a cable is broken, it can 
easily be patched around so the entire sys- 
tem isn’t put out of business for a long 
time. Since IBM has not released a net- 
work using this topology, the concept 
would seem to be academic. But, because 
IBM is IBM, its announcement that the 
company is marketing the cables and parts 
for this kind of network has induced many 
companies to jump on the star-ring band- 
wagon. 

Confusion Zone 

The other confusion factor in the topol- 
ogy game comes from the introduction of 
microcomputers with multi-user capabili- 
ties. The Tandy model 16, the AT&T 
3B20, and many other systems are now 
available that can serve as hosts to one or 
more simple terminals or microcomputers 
acting as terminals. The IBM PC AT is 
expected to gain multi-user capabilities at 
about the time you read this article. When 
a microcomputer is acting as a terminal 
attached to one of these hosts, uploading 
and downloading files to and from the 
host, and using printers and other periph- 
erals attached to the host, I see what looks 
a lot like a local area network. In effect, 
technology has taken the concept of the 
star network and pushed it back into the 
shared processing idea of the classic main- 
frame computer. 

North Star Computers has confused the 
issue even more by marketing the Dimen- 
sion, a centralized multi-user microcom- 
puter using an operating system that can 
run applications software designed for a 
decentralized system, the 3Com local area 
network. So much for easy definitions. 

Another strong entry using the star 
topology is the private branch telephone 
exchange, or PBX. Modem PBX systems 
are computers that use various techniques 
to connect telephone stations. The tech- 
nique increasingly being used digitizes the 
voices and establishes what is called a vir- 


tual circuit or logical circuit among the 
instmments. This kind of PBX can easily 
accept computer data along with voice and 
move it among workstations. Many PBX 
vendors are selling telephones equipped 
with RS-232C jacks. 

The advantage of this system is that it 
uses available cabling and equipment. The 
disadvantage is that, in its present form, 
the system provides only the connection. 
There is little available to do the electronic 


network that you buy 
should be invisible to 
you. You ought to be 
interested in 
function, not form. 


mail, file transfer, chat, and other func- 
tions described earlier. If, however, you 
can get that software from another source 
(your office system manufacturer), the 
PBX can give you an excellent path for 
connecting the parts of the system. Voice/ 
data PBX systems include ITT’s System 
3 100, NEC’s Electra IMS, and the AT&T 
Dimension. These systems have limited 
availability, so be careful in making any 
PBX decision until you check the track 
record of the company. 

The topology of any network you buy 
should be invisible to you. You should be 
interested in function, not form. But if you 
feel it will be important in the future to be 
wired the way IBM recommends, then 
perhaps a system that can use the star-ring 
topology should get extra points in your 
consideration. 

The access protocol used by a network 
is often the first thing you hear discussed 


I 


he topology of any 


about a network, and it’s probably the least 
important thing to consider. What do you 
care if IBM’s latest network design uses a 
token-passing scheme or CSMA/CD, as 
long as it has software that works for you 
and can be installed at a price you can 
afford? Having said that. I will describe 
access protocols. But don’t bother trying 
to remember what you read. Come back 
and look it up if there is something you 
need to know. 

Access protocols are the arrangements 
used to ensure that each station has fair and 
equal access to the network. They are the 
rales of the road that dictate who has the 
right of way and who must yield. 

One common access protocol is Carrier 
Sense Multiple Access, or CSMA. The 
eSMA arrangement is very similar to a 
citizens band or police radio system. Sta- 
tions with data to send li.sten to the channel 
and wait until it is clear to transmit . Anoth- 
er feature. Collision Detection (CD), 
allows a station to listen on the channel as 
the station begins transmitting. If it inter- 
feres with another station, it stops trans- 
mitting and waits some statistically deter- 
mined amount of time before trying again. 
CSMA/CD is a protocol commonly used 
in coaxial cable systems, both baseband 
and broadband. A good example of a 
CSMA/CD system is Ethernet, marketed 
by Xerox and supported by many other 
companies. The IBM/Sytek broadband 
LAN announced in August also uses a 
CSMA/CD access scheme. 

Network systems with a ring topology 
lend them-selves to ottlerly acce.ss proto- 
cols by which each station passes on the 
opportunity to transmit to its closest neigh- 
bor, until a station is found with a message 
to send. This permission to transmit is 
called a token. When a station with a mes- 
sage to send is handed a token, the token is 
changed to show it is carrying a message, 
and the mesisage to be transmitted is 
attached to the token. The token is then 
passed around the ring, and every station 
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The Language 
Of LANs 

This glossary of network terms will help you 
navigate through the nuances of network nomenclature. 


checks the address of the data message. 
The receiving station copies the message 
from the token but then again passes the 
unchanged token along the ring. When the 
transmitting station gets the token back, it 
knows the message has been around the 
ring. The transmitting station erases the 
message and puts an empty token into the 
network. 

Token passing is a good way to move 
data in an orderly fashion on a ring or star- 
ring system. IBM has announced it wiU 
use this protocol in its major network prod- 
ucts. I will let you decide how well the 
relatively wild and wooly CSMA/CD 
scheme of the existing IBM/Sytek LAN 
will mesh with this orderly scheme. IBM 
says the two systems will interconnect, but 
I can't see how it could be a smooth or 
efficient marriage. 

Speed 

1 have saved speed for last because it is 
probably the least important factor you 
should consider. Most microcomputer us- 
ers are never going to hit the limits of the 
networks in speed. Disk access speed, 
CPU speed, screen write speed, and print- 
er response speed will slow things down to 
the point at which any network will meet 
the need. IBM rates its PC Net as having a 
speed of 2 megabits per second. AT&T 
rates its network at I9.2K bits per second. 
Yet I wouldn’t let the difference in speed 
influence me in the slightest if I were mak- 
ing a buying decision for a netwoik system 
of microcomputers. 

If you are interested in a local area net- 
work system, your first step is to evaluate 
what you want the network to do for you. 
This sounds like a simple concept, but it 
seems to be ignored by many people who 
love snappy technology or need to “do 
something!” to improve an operation. If 
you clearly define your needs and then 
find five network software to meet those 
needs, you will have taken a major step in 
finding the right network system. ■ 


access rights: Permission to perform 
some combination of using, reading 
from, or writing to a computer file. On 
a network system, different users may 
have different access rights. 

bus: A network topology in which one 
channel runs to all nodes on the net- 
work, and each node must recognize 
which messages are addressed to it. 
Because all stations on a bus use the 
same channel to transmit, there must be 
some form of arbitration to determine 
which station can use the channel when 
several nodes have messages. 

Carrier Sense Multiple Access/Collision 
Avoidance (CSMA/CA): A protocol 
requiring that before transmission each 
station check to make sure no other sta- 
tion on the network is transmitting. If 
two stations begin transmitting at the 
same time, the resulting data will be 
garbled, but the sender will retransmit 
the data when it fails to get a positive 
acknowledgment of its message. 

Carrier Sense Multiple Access/Collision 
Detection (CSMjVCD): A method for 
sending data over local networks that 
allows many stations to communicate 
on a single line without any single sta- 
tion acting to regulate the conversation. 

A station with a message to send first 
waits until it can detect no carrier, then 


starts .sending its mes,sage. If it detects 
another message being sent at the same 
time (a collision), it stops transmitting 
for a short, randomly determined 
length of time. 

chat: A mode in which two or more users 
may type messages onto each other's 
terminals, enabling back-and-forth in- 
teractive conversations through the net- 
work without waiting for electronic 
mail to be sent and received. 

coaxial cable: A type of communi- 
cations cable u.sed for networks and for 
connecting terminals to mainframe 
computers. Coaxial consists of a cen- 
tral, insulated conductor wrapped with 
a braid or foil that shares the same axis. 
This concentric design allows coaxial 
to carry high-frequency signals, and the 
foil or braid on the outside protects the 
signal from outside interferences. Most 
high-speed networks use coaxial, and a 
bewildering array of types is now avail- 
able. 

Ethernet: A local data network .system 
developed by Xerox, Intel, and Digital 
Equipment Corporation. It is one of the 
more popular protocols used on PC net- 
works. Ethernet is a baseband system 
that uses coaxial cable. 

local area network: A connection among 
multiple computers intended to allow 
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the individual stations to share re- 
sources and exchange hies. By local 
area network (LAN), most people 
mean a network used at a single office, 
building, or group of buildings em- 
ploying direct connections, rather than 
a common carrier or private communi- 
cations system. LANs can be classihed 
by how they encode data for transmis- 
sion (baseband and broadband), how 
they regulate the How of data (carrier 
sense, with or without collision detec- 
tion. or token), and their topology (star, 
ring, or bus). 

lock: A software signal that keeps other 
users from accessing or changing a 
record or file while it is in use by a first 
user. Locking can be done at the Hie or 
record level; if done at the record level, 
only the records in current use are pro- 
tected by locks, while the rest of the Hie 
can be changed by other users. Locking 
can be done by the network itself, by 
the program, or even by direct com- 
mand of the user. 

node: A connection or switching point in a 
network. It may be a work station, a 
dedicated server, or a connection point 
for routing messages. Most networks 
are limited in the total number of nodes 
that can be connected. 

Open Systems Interconnection refer- 
ence model: A model for networks 
developed by the International Stan- 
dards Organization (ISO), dividing the 
network functions into seven connected 
layers. Each layer builds on the ser- 
vices provided by those under it. By 
dividing the network into layers, a 
complete network can be built through 
the use of different combinations of 
hardware and software. 

protocol: A set of rules for how informa- 
tion is exchanged over a computer net- 


work. Protocols can cover the complete 
network interface or be limited to one 
or more of the layers out of which the 
network is con.structed. Some of the 
popular protocols used for PC networks 
include the Ethernet protocol and the 
ARCnet protocol. 

remote execution: Execution of a pro- 
gram on another computer attached to 
the network instead of on the one at 
which the user is located. 

ring: A network topology that routes mes- 
sages through each station on the net- 
work in turn. Most ring networks use a 
token-passing protocol, which allows 
the station to put a nies.sagc on the net- 
work when it receives a special bit pat- 
tern. Many networks that are logical 
rings actually connect all wires at a cen- 
tral hub, thus physically appearing to 
be a star. 

server: A network station that handles 
special chores, such as disk storage, 
printing, or communications. A dedi- 
cated server handles only its special 
chore. In other cases, a PC can be used 
as a server while still being accessible 
as a work station. 

star: A network topology that brings all 
links to a central nixie. It is more often 
used for switched circuits such as tele- 
phone exchanges and PBXs than for 
local networks. Some networks, 
though, do use a star shape, running all 
connections to a central hub. But at the 
hub, the links arc then connected in a 
bus or ring, so the network logically 
acts as if it had that topography, with 
the .star shape merely affecting the ease 
of running the cables. 

throughput: The amixint of data transmit- 
ted through the system per time unit, 
usually expressed in some multiple of 
bits per second. Because of overhead 


and bottlenecks, effective throughput 
may be quite different from the claimed 
rate. 

token passing: A protocol, most often 
used with a ring topology, that regu- 
lates the flow of information by send- 
ing around a special message to tell 
each station when it can transmit. 
Although this takes a certain amount of 
coordination, it guarantees that each 
station will get a chance to transmit at 
regular intervals and thus is favored for 
control and communications applica- 
tions. The IEEE 802.4 committee is 
presently developing standards for to- 
ken-passing networks. 

topology: The arrangement of pathways, 
and therefore the flow of inforaiation, 
on a network. The most common are 
rings (where messages pass through 
each .station in turn), stars (where mes- 
sages pass through a central node), and 
buses (where each message is present- 
ed to all ntxlcs). 

twisted pair: Two wires that have been 
wrapped around each other, thereby 
lessening any tendency to pick up elec- 
trical noise. Many telephone circuits 
are twisted pairs, and the temi is often 
used kxtsely to refer to a lix'al tele- 
phone circuit. Twisted pairs are the 
least expensive type of wiring and can 
be installed easily with a screwdriver. 
On the other hand, they cannot carry 
data at rates as high as coaxial uses and 
are more su.sccptible to interference. 
Shielded twisted-pair wiring is popular 
for network use. with most of the cost 
and ease of ordinary twisted pair but 
adding greater noise resistance and 
higher possible data rates. 

user PC: A work stauon on the network 
available for running user programs. 

— Steve Rosenthal 
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We make everybody look good. 




No matter what kind of computer 
you have, chances are your output 
would look better on an NEC monitor. 

Need the finest in color graphics? 
We’ve got the monitor for that. 

Need etisy-view amber screen for lots 
of word processing? We’ve got it. 

A bigger screen? A small screen? 


A more affordable screen? 

Check it out; We’ve got them. 

So it’s no wonder we’re becoming 
everybody’s No 1 choice for monitors. 
Specicil cables or boards may be 
necessary so Ccdl NEC service 
department for details. Or see your 
nearby deeiler. 






NEC 

NEC Corporation 

Tokyo. Japan 


NEC monitor models: (a)JBl20l: 12* monochrome; (b)JB1205: 12" ambermonochrome:(c)JCl21S: 12" color composite with audio: (d)JCl216: 12" color RGB; 
(e)JB1260: 12" monochrome; (f)Xl460: 14" color RGB:(g)JB1410: 14" monochrome: (h)JC1410: ^4"ctAorRQB.Specl^Oonsandphcesaresubi0Cttochang0withoutnotic6. 

For the location ofyour nearest NEC dealer dial 1-800-323-1728. In Illinois, 1-312-228-5900. 

NEC Home Electipnice (US. A.), Inc., Personal Computer Division. 1401 Estes Avenue. Elk Grove Village. IL 60007. NEC Corporation. Tokyo. Japan. 
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covet STORY • NETWORK NTROOUCTION 


Network servers handle a network’s commands and 
functions, controlling the speed, security, and 
convenience of the entire system. 


Networks 

At¥)ur 

Service 


Nat Goldhaber and Winn L. Rosch 


Y our PC gives you complete con- 
trol. Every command you 
give — every byte that's 
stored — is easily in reach of 
your fingertips, locked safely 
inside the stamped metal case of your 
computer. But once you link up with a 
network, you lose that intimate control 
over your data. In one giant act (and leap) 
of faith, you put all your trust in the net- 
work. It becomes the ultimate judge of the 
fate of your data. Exactly how much you 
give up — and what you get in return — are 
determined by the structure of the network 
you use. 


The foundation on which most net- 
works are built usually consists of one or 
more special computers that handle most, 
if not all, of the network conunands and 
functions. Because these special machines 
exist primarily to service the requests of 
the other PCs in the system, they are usu- 
ally called network servers. 

The role of the network server is so 
important that, for the most part, how it 
functions in relation to your PC defines the 
speed, security, and convenience of the 
entire network. Hence, knowing the dif- 
ference between the various types of serv- 
ers is essential to an understanding of how 
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networks operate and to deciding what net- 
work will best suit your needs and your 
budget. 

Servers are classed in several different 
ways: as disk servers or file servers, 
depending on how they interact with your 
computer’s operating system; as dedicated 
or nondedicated servers, depending on 
their role in the network and their individ- 
ual operators; and as central or distributed 
servers, depending on whether one or 
more machines are used to service the net- 
work. 

The first classification determines how 
the netwotk works and the kind of soft- 
ware it runs; the second division has a 
more limited effect — it may be merely a 
matter of convenience for the server's 
operator — but can influence both the 
speed and cost of the entire system; the 
third grouping can affect both cost and 
convenience. 

Software Serves Control 

When you’re working on a PC that is 
not connected to a network, all the com- 
mands you give and all the processing and 
storage are handled locally in the machine. 
For the most part, your interaction with the 
computer system is controlled by the disk 
operating system (DOS). It interprets your 
commands, handles disk storage, and gen- 
erally oversees the entire system. 

But DOS’s control is limited: The DOS 
program itself (through Version 3.0) is 
designed to control only a single comput- 
er, and it never reaches beyond the con- 
fines of the circuitry of your computer. 
Under DOS, your disk drives are under 
your control and inaccessible to others. 
Moreover, disk drives in other computers 
are inaccessible to you. 

Once you join a network, however, 
much of this changes. As soon as you 
“boot up” into a network, its controlling 
software adds extra routines to your com- 
puter’s operating system to allow your 
machine to interact with the rest of the 


network. Whether the servers are disk or 
file is determined primarily by the form of 
the networking software, specifically, 
how the software decides which com- 
mands to process locally and which to 
send on to the network. 

In general, the networking software 
module (for either server type) resides as 


A 


disk server, the 
simplest form of 
network structure, is 
little more than a 
hard disk that can be 
accessed by more than 
one computer. 


an adjunct to your operating system. Like 
DOS itself, the networking module oper- 
ates in the background, constantly moni- 
toring the goings-on inside your computer. 
It checks to see if any particular activity of 
your application program requires reach- 
ing beyond the PC and communicating 
with the rest of the netwotk. 

When a local request is made, it’s 
passed intact directly to your local 
machine. However, when a request is 
made that requires network activity, the 
netwotk software sends the command to 
its designated target (or remote) machine 
for processing. The major difference 
between server types is whether the net- 
work software processes your commands 
before or after they get to DOS. 

The Disk Server 

A disk server arrangement is the sim- 
plest form of network structure; in 


essence, a disk server is little more than a 
hard disk that can be accessed by more 
than one computer linked by the network. 
Network requests arc handled by each 
individual workstation exactly as they 
would be by a disk drive in a single-user 
computer. Usually, the shared hard disk 
appears to the individual workstation in 
the system as nothing more than another 
disk drive letter, just one more storage 
device that files can be sent to and 
retrieved from. 

Using this kind of netwotk is just like 
having an additional disk drive attached to 
your machine. If you are working on a 
spreadsheet program, all you need to do is 
direct your SAVE command to the shared 
disk drive, and it is automatically sent to 
the hard disk. 

The software required in each worksta- 
tion for a network using disk servers is 
neither very different from nor more com- 
plex than that used for adding dedicated 
hard disks or even RAMdisks to an indi- 
vidual computer. An additional subroutine 
called a "device driver” is loaded into 
memory. Essentially, it tells your comput- 
er how to use and access the distant disk 
drive. As far as the individual computer is 
concerned, the remote disk drive operates 
in the same way that it would if it were 
local — that is, when you access the 
remote hard disk, it is under the control of 
your individual workstation’s disk operat- 
ing system. 

Hence, in the disk server implementa- 
tion, DOS remains in control. The soft- 
ware structures that DOS needs to com- 
mand your own disk drives — all directo- 
ries and the file allocation tables, or FATs 
(which determine and organize exactly 
where each block of data is stored on the 
disk), plus those used in operating the net- 
work — are handled locally. 

The network device driver’s task is to 
make a remote resource operate in con- 
junction with these local data stmctures. 
The local computer’s DOS processes the 
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necessary information from the FAT to 
find the location on the server’s disk where 
the information it needs is stored. 

Although the permanent copy of the 
FAT is recorded on the server’s disk, the 
data in it must either be sent down the 
network when the workstation needs to 
find a block on the disk, using up network 
time, or a copy of the FAT must be stored 
in the workstation’s memory, consuming 
additional memory in each workstation. 

Normally, PC-DOS, unlike some oper- 
ating systems, keeps a copy of the FAT in 
the computer’s memory to speed disk 
access. Otherwise, the disk drive would be 
required every time the computer needed 
to read a FAT entry. It would have to use 
the FAT to find a cluster of data on a disk, 
skate across the disk to that cluster, then 
move back to the FAT to find the next 
cluster, and so on. 

The FATs Domino Effect 

A problem can arise when several com- 
puters work on the same file. Each work- 
station reads its own copy of the disk FAT 
into its own memory when it starts to work 
on the disk. Each station updates its copy 
of the FAT independently in its own mem- 
ory, so it’s likely that each computer will 
create a different FAT. When each com- 
puter writes its copy of the FAT back to the 
disk, it will be unaware of the changes 
made by others in the network. As each 
workstation rewrites its own copy of the 
FAT back to disk, the changes previously 
made in the FAT by other computers can 
be overwritten and lost. 

One common method of minimizing 
this problem and adding flexibility to disk 
server networks is to divide the server’s 
hard disk into several “partitions" or 
“user volumes,” each of which, though 
only part of a single physical hard disk, 
acts as an independent logical disk to the 
network. These partitions can be of a fixed 
or variable size, usually within some size 
constraint, if only DOS’s normal 33- 


megabyte volume limit. In some systems, 
the size of each partition can be varied 
(usually during installation), while in oth- 
ers it is predetermined by the network 
manufacturer. 

The volumes (partitions) are allocated 
to the workstations in the network. Usual- 
ly, each workstation gets one or more pri- 
vate volumes, the data in which can be 
changed only by that workstation, elimi- 
nating any conflicts. Public volumes are 
shared by a number of workstations. 

Some public volumes are read-only: 
They cannot be changed by the individual 
workstations, only by an authorized net- 
work overseer or network manager, and 
usually only at the network disk server 
computer itself. Read-only public vol- 
umes are generally used to provide 
unchanging databases and common access 
to programs to be shared by all network 
users. 

Read/write public volumes are shared 
by a designated number of workstations in 
the network or by all of them, and they can 
be changed and updated by any of the 
workstations granted access. These vol- 
umes are generally used for common data- 
bases that need to be independently 
revised by different workstations. Howev- 
er, without some means of guaranteeing 
only one workstation at a time access to 
each file in the volume, the files in a read/ 
write public volume can be corrupted. 

Disk server networks vary primarily in 
the amount and form of security used to 
prevent simultaneous read/write access to 
a single file. In general, they limit the net- 
work so only one workstation can use a file 
at a time, and any others needing access to 
that file must wait their turn. 

The File Server 

A file server network is more sophisti- 
cated than a disk server network. Although 
the hardware needed to run a file server 
network is more or less the same as that of 
a disk server network, the network soft- 


ware is much more complex and flexible. 
Instead of the network appearing to each 
workstation as additional disks, the work- 
stations access the network via individual 
files (hence the name). 

Just as with a disk server network, a file 
server network adds an additional software 
module to the workstation’s operating sys- 
tem when it is first booted up. Rather than 
operate under DOS’s control, this addi- 
tional software acts as a shell that filters all 
requests made to the operating system. 
These requests ate intercepted before they 
ever get to your computer’s operating sys- 
tem; hence, the shell effectively controls 
DOS. 

Once the networking shell is in control, 
it passes requests that can be handled 
locally through to the operating system to 
be serviced normally by the local machine. 
However, requests for a remote resource 
(the hard disk on the file server) ate sent 
directly to the network and never get to the 
local machine’s operating system at all. 
The network routes the commands to the 
file server, and they are fulfilled by the 
server’s operating system. 

In the file server configuration, the 
local workstation only requests a file; the 
server hunts through its own FAT to find 
the individual data blocks. The server 
always “knows” the status of a given file. 
Consequently, two or mote users can 
share the same file. The instant one user 
makes a change, the server’s FAT is 
updated. Since all users working on that 
file use the same FAT, it is updated for 
everyone much more rapidly than is pos- 
sible in a disk server. 

The file server structure leads to some 
obvious system efficiencies. Because all 
of the necessary file structures do not need 
to be repeated, less memory is requited at 
each workstation. A database can be 
simultaneously shared by multiple work- 
stations. Partitioning of the hard disk is no 
longer necessary; the entire hard disk can 
be used by each user. All of the areas can 
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be designated as common and written to or 
read by all. 

Practically speaking, of course, you 
may not want everyone to get into every- 
thing on the disk, so in real-world network 
systems, network vendors generally pro- 
vide utilities to assign privileges to users 
that may block or allow their access to 
sensitive files. Nevertheless, file servers 
provide much more flexibility than do disk 


Multi-Operating System Networks 

Because personal computing standards 
are continually changing, it’s important 
that any network be flexible enough to 
adapt to those changes and embrace a vari- 
ety of standards, particularly among oper- 
ating systems. Through the years, a busi- 
ness may acquire several computers, each 
having allegiance to a different standard — 
perhaps one of the three current versions of 
PC-DOS, or even MS-DOS, CP/M-80, 
CP/M-86, the UCSD p-System, TRS- 
DOS, Apple DOS, TurboDOS, UNIX, 
XENIX, Oasis, or PICK (to name but a 
few!). Fortunately, networks have several 
ways to link different operating systems. 

With disk server networks, perhaps the 
most straightforward way is to partition 
the hard disk for different operating sys- 
tems. Because each volume is separately 
under the control of a workstation, it can 
be managed as required by the particular 
operating system used by that worksta- 
tion. 

Although such a system can allow sev- 
eral workstations, each with its own oper- 
ating standard, to share a common 
resource such as a printer, simple parti- 
tioning offers no meaningful way to share 
data between different operating systems 
in real time. File structures may be trans- 
lated between operating systems to share 
information, typically through a program 
that reads a hie from one paitition and 
writes it to another, a time- atxl disk- 
intensive task. Hence, networked comput- 


ers running different operating systems 
can never access the same file simulta- 
neously on a simple partitioned system. 

Moreover, support among a large num- 
ber of different operating systems is rarely 
achieved in practice. Each individual oper- 
ating system requires special network soft- 
ware for both the workstation and the disk 


a 


Networked computers 
running different 
operating systems can 
never access the same 
file simultaneously on 
a simple partitioned 
system. 


server. Every time a new operating system 
is added, new programs for both must be 
written. 

Networks based on file servers can be 
more flexible. The operating system used 
by the server can be specially written to 
understand the commands and structure of 
the different operating systems used by all 
the workstations in the network. The com- 
mands used by the server then form a 
superset of the commands of each individ- 
ual workstation. Through the server’s 
operating system, workstations can share 
files created by other machines that use 
different operating systems (provided, of 
course, that both the requesting machine 
and the file use the same data structure). 

File servers can also be the basis of a 
more advanced approach, in which one or 
more servers uses a sophisticated universal 
operating system capable of understanding 
and handling the requests from all the 
workstations in the network. The software 


at the individual workstations translates 
their network requests into the common 
operating system, arxl the server then ser- 
vices those requests. Any file on the server 
can then be used by any computer in the 
network in real time. Moreover, adding 
additional operating systems to the net- 
work’s repertory is merely a matter of 
writing new software for that operating 
system to communicate with the server’s 
operating system. 

Understandably, such networking soft- 
ware must be complex, but its rewards 
may prove to be worth the effort. Using 
such a system, you could store the files of 
a Macintosh-based workstation on the 
hard disk of an IBM XT. The file would 
appear in the directories (or catalogs) of 
both machines and be accessible to each 
one whenever needed. 

Such a network makes it possible for 
specialized assembly-line process control- 
ler computers (robot controllers) to be inte- 
grated with computers in, say, the credit 
department, inventory control, payroll, 
and shipping. Each department would 
have the type of computer best suited to its 
needs, running software specific to its 
function. By having the software and data- 
bases functionally distributed among sev- 
eral stations, the network’s speed and effi- 
ciency can be enhanced. In fact, a network 
of low-cost personal computers organized 
in this way might take on the power and 
speed of a mainframe. 

Dedicatiiig the Server 

Network disk or file servers may be 
dedicated or nondedicated. A dedicated 
server does nothing but perform the net- 
work functions it is dedicated to. Although 
it may be a computer in its own right, it is 
not used as a workstation for general data 
processing. Conversely, a nondedicated 
server operates both as a network server 
and as a workstation on the network, capa- 
ble of running programs locally and shar- 
ing its files with the network. 
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A network with a dedicated server 
requires an extra piece of hardware — the 
server itself — that the nondedicated server 
system doesn’t. Consequently, a network 
with a nondedicated server can cost less 
than one with a dedicated server; essential- 
ly, you need one less workstation, because 
the server does double duty. 

A nondedicated server, however, is not 
a free bonus that comes without penalty. 
The server must divide its disk and some 
of its microprocessor’s time and power 
between the network and its individual 
user functions. Consequently, its perfor- 
mance as a workstation may be dimin- 
ished, perhaps substantially. 

This is because nondedicated servers 
tend to be ordinary single-user, hard disk- 
based computers, such as an IBM-XT, 
which has an 8088 microproces,sor that 
lacks enough horsepower to carry on sev- 
eral jobs simultaneously. However, if traf- 
fic is light and the server’s operator is not 
impatient, performance can be suffi- 
cient. 

Choosing who uses the server can be 
paradoxical. Usually, the server is the 
most powerful machine in the network — 
the one with a hard disk drive — and its 
operator is usually the network manager, 
who oversees and controls the network. 
Often the most experienced operator on 
the network, this “power user” demands 
the utmost in performance. As a worksta- 
tion, however, the server may be the slow- 
est-performing machine in the network on 
CPU-intensive tasks — not a good choice 
for a power user. 

A nondedicated server can become a 
dedicated server merely by not using its 
workstation capabilities. However, spe- 
cially designed dedicated servers may 
incorporate faster or otherwise more pow- 
erful microprocessors than those of a sin- 
gle-user computer. In general, a special- 
purpose dedicated server gives worksta- 
tions faster access to networked files and is 
a good choice for applications subject to 


very heavy disk use (lots of people access- 
ing the single hard disk at the same time 
for, say, sorting or indexing a databa.se). 

Distributing the Server 

The simplest form of network is called 
a central server network; it has a single 
server at the center of a logical (or physi- 
cal) “star.” In effect, the cable and data 
channel from each workstation lead direct- 
ly to the server (perhaps as part of a bus), 
and all network activity is carried on with 
that server. Both disk server networks and 
file server networks may be — and most 
often are — arranged in this manner. 

The centralized server configuration — 
reminiscent of mainftame operation, in 
which many terminals are attached in a star 
to a single powerful computer — functions 
well for many applications. Speed of oper- 
ation is determined by the ability of the 
central server, and it can be quite high. A 
dedicated central server should be able to 
handle many simultaneous network re- 
quests efficiently. Moreover, one central- 
ized server makes it easier to control sys- 
tem security. In fact, even the server hard- 
ware itself can be protected against unau- 
thorized use and access. 

The centralized server does have some 
theoretical disadvantages. Because all sta- 
tions depend on the function of the central 
server, the whole network can be crippled 
by a single equipment failure in the server. 
If the server’s hard disk is damaged and 
adequate backups are not kept, the records 
of an entire business can be irretrievably 
lost. 

In some centralized server systems, 
only the disk resources of the server are 
capable of being shared. For two worksta- 
tions to exchange a single file, the network 
must first send that file through a public 
read/write volume on the server. Special 
hardware resources of particular woiksta- 
tioas, such as printers or modems, often 
ate not directly accessible by other work- 
stations. Direct communication between 



workstations may not be possible. 

Many networking systems permit mul- 
tiple servers to share the same bus so that 
more than one hard disk server can be 
accessible to each workstation at the same 
time. In principle, such an arrangement 
should distribute the necessary disk input 
and output operations more evenly and 
thereby speed up network operations. 
There is also strength in numbers, and the 
chance of all the servers cra.shing simulta- 
neously is minuscule. 

True distributed server networks — 
sometimes called “peer networks” or 
“serverless networks” — put all worksta- 
tions in the network on the same footing: 
All can function as file servers and share 
their printer and other resources. Even 
data on floppy disks can be shared. (Al- 
though some networks, such as AST- 
PCnet II and Orchid’s PCnet, do allow you 
to share floppies, it may not be a desirable 
thing to do. With any removable-medium 
storage device, you can never be certain 
that the medium you want is loaded and 
ready.) Needless to say, should one of the 
individual server-cum-workstations on the 
network fail, network activity would hard- 
ly be affected. 

Distributed server systems have disad- 
vantages as well. There is a minor penalty 
in hardware cost, since to operate as a 
server, each machine must be equipped as 
a server, which requires every machine to 
have enough additional memory to accom- 
modate the networking software. In addi- 
tion, network .security may be more diffi- 
cult to maintain than on a centralized serv- 
er system. 

As with computing in general, no one 
type of networking system best suits all 
possible applications. Finding tbe optimal 
system requires that you match your needs 
to the abilities of the available products. 
Learning how each system works, with its 
particular advantages and limitations, is 
only the first step in a long decision-mak- 
ing prtxess. ■ 
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“Spreadsheets, 
proposals, 
day in, day out. 
That’s why I 
insist on 
Princeton’s 
Max-12:’ 


I’m in front of the computer 
most of the day. That’s why 
I need a dependable mono- 
chrome monitor that’s easy 
to work with. 

Princeton designed 
Max-12 for maximum 
productivity. 

For me, Princeton’s Max-12 
is the only solution. Max-12’s 
crisp 800 X 800 center reso- 
lution and dynamic 
focusing circuitry make 
for an extra-sharp 
image. Not only in the 
center of the screen, but 
around the edges and 
in the corners, too. Plus, 
Max-12 features a 
nonglare amber 
display that’s less likely 
to strain my eyes than- 
comparable green screen 
competitors. After a long 
work session I can actually 
feel the difference. 


The performance and 
quality I depend on. 

Max-12 is built to work as 
hard as I do. Day in and day 
out. And at just $249, Max-12 
is one IBM compatible 
monitor that’s as easy on the 
budget as it is on the eyes. 

Visit Computerland, Entre, 
or your local computer store 
today. Ask about Max-12, the 


maximum productivity 
monitor that helps you get 
your work done fast. (With 
complete service available 
at nationwide Bell & Howell, 
Xerox and MAI Service 
Companies.) And remember, 
for all your monitor needs, 
look to the Princeton name. 




Now, for a limited 
time, pickup 
Princeton’s 
Undergraduate tilt/ 
swivel monitor stand 
free when you pur- 
chase Max-12 from 
your local dealer. A 
$39.95 value.* 

'Suggested retail price. Offer good 
while supplies last. 


IBM' PC IS a registered trademark of 
International Business Machines Corporation. 
V.C Copyright 1984 Princeton Graphic Systems. 
All rights reserved 


Princeton Graphic Systems 
170 Wall Street. Princeton, N.J 08540 
(609) 683-1660/(800)221-1490 Ext. 102 
Telex; 821402 PGS PRIN 
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COVHi STORY • NETWORK IWTROOUCTION 

Leading the PC market for LAN software, Novell’s 
NetWare lets you rest easy in a shared environ- 
ment, knowing your files are safe and sound. 


The Novell 

Sdutkm 


Robert Cowart and Steve Rosenthal 


J ust as independent software com- 
panies have produced most of the 
significant operating systems for 
personal computers, one indepen- 
dent company seems well on the 
way to becoming the software leader of the 
personal computer market for local area 
networks. The company is Novell, and the 
software is NetWare. 

NetWare is popular because of its pow- 
er and speed as well as its features and 
functions, which are comparable to those 
of software for mainframes. 

Its attention to such details as screen 
presentation, user interface, and security 
considerations, and its sophisticated file- 
sharing capabilities distinguish NetWare 
from other local area network (LAN) soft- 
ware packages. 

NetWare’s most serious shortcoming 


(soon to be resolved, as described later) is 
its inability to support more than one serv- 
er per network. Other drawbacks to the 
software include its lack of any support for 
distributed use of a modem and of data 
communications gateways to larger sys- 
tems. 

Ten system-specific versions of Net- 
Ware are currently available, for Gateway 
Communications’s G-Net (the same as 
Quadtam’s Quadnet VI), Proteon’s proN- 
ET (the same as Quadnet IX), Televideo’s 
Personal Mini, Corvus System’s Omninet, 
3Com’s EtherLink, Orchid Technology’s 
PCnet (also sold by Santa Clara and AST), 
Davong System’s Multilink, Nestar’s 
PLAN 3000, Standard Micro Systems’s 
SMC net, and Novell’s own network, Net- 
Ware/S. Tliree networks come bundled 
with NetWare: TeleVideo’s Personal Mini 
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and Quadram’s Quadnel VI and Quadnet 
IX. 

The system/user interface is identical 
on all systems with differences only in the 
hardware “drivers” (the part of NetWare 
responsible for communicating with each 
manufacturer’s network interface boards). 
We tested NetWare in all its versions and 
found that it operates consistently across 
all the networks. 

A True File Server 

Only two of the various LAN software 
packages we tested implement a tme “file 
server” (as opposed to “disk server”) 
architecture. NetWare is one of them. 
(The other one was Nestar’s PLAN 3000.) 
This means that NetWare uses its own pro- 
prietary file structure rather than the stan- 
dard, more limited PC-DOS format. As a 
result, NetWare gives you a higher level of 
control, data integrity, and security than 
do conventional DOS-based PC networks, 
even though a NetWare system appears to 
be almost completely DOS-compatible. 

One of the quagmires NetWare helps 
eliminate is that of maintaining the integ- 
rity of your files in a file-sharing environ- 
rrrent. (See Dean Hannotte’s article on file 
sharing in this issue, “Where Are Your 
Files?”) When two or mote users are 
accessing the same file simultaneously, a 
network needs some method to ensure data 
integrity. Typically, networks use file, 
directory, and record “locking” as safe- 
guards. The other network operating sys- 
tems, with the possible exception of 
Davong's Multilink, claim to have a file- 
locking method, but close examination 
reveals that they merely employ a tradi- 
tional DOS “semaphore” scheme that 
puts a “flag” in a file’s directory when- 
ever you open a file. If the program you 
ate using doesn’t look at the flag and do 
something about it, or if you choose to 
ignore the error message the network oper- 
ating system sends to your station, you 
may accidentally ruin someone else’s data 


or text files. 

But this is not the case with NetWare. 
Whenever you copy a file to the network 
server hard disk using NetWare, that file is 
assigned the status of ‘ ’nonshareable read/ 
write” by default. This means that only 
one program and one user can have the file 
open at a time and read from or write to 
that file. If two people try to use the same 
file simultaneously, NetWare automatical- 
ly prevents a data collision on the disk by 
warning the second user that the file is 
already in use (the implicit file-locking 
procedure). 




ne of the quagmires 
NetWare helps 
eliminate is that of 
maintaining the 
integrity of your 
files in a file- 
sharing environment. 


Compatible with Other Software? 

The issue of which popular applications 
programs will mn properly under NetWare 
is important to many users. 

Most popular business software pack- 
ages we tested, with a few noteable excep- 
tions, performed well in single-user mode. 
Several allowed multiple users. And none 
brought down the network. In fact, crash- 
ing a NetWare system by running any kind 
or combination of programs was a rare 
occurrence. 

In our first test of these programs, 
WordStar ran without any serious hitches. 
When we tried to corrupt a text file by 
editing it simultaneously from two work- 
stations, neither user’s changes were 


saved, and NetWare marked the file “read 
only.” This thoughtful feature alerts users 
to the problem before they attempt to do 
any more editing. 

The second test looked at dBASE II. 
The program “toughed” a few times until 
we executed Novell’s special CPMON 
coiTunand, which smoothed things out, at 
least in the single-user mode. Novell 
deserves praise for developing this com- 
mand, which allows NetWare to deal with 
some quirks in programs carried over from 
the 8-bit CP/M world. A second user then 
started dBASE II, but an attempt to use the 
same database still in use by the first work- 
station was denied by the network (as 
expected). We could access different data- 
bases mnning the same copy of dBASE II 
at the same time, but since the test data- 
base was marked nonshareable, the net- 
work kept the second user out — the appro- 
priate action. 

Next we invited disaster by flagging the 
database as being shareable. The program 
ran normally and allowed concurrent 
access to the data by two users. Both users 
then made changes independently to some 
of the records, quit dBASE II, reloaded it, 
and looked at the database again. The new 
version clearly showed that the changes of 
the second user to sign off after the update 
prevailed, presumably having overlaid 
those of the first user. 

We installed Framework quickly, us- 
ing its documented hard disk procedures, 
which are appropriate for networks. 

Our test consisted of two Framework 
users editing the same word processing file 
concurrently, and here we hit a snag. It 
made no difference to Framework or to 
NetWare whether or not the file was share- 
able and whether or not we had used 
CPMON. In all cases, the second Frame- 
work user could load and edit a file already 
in use, and no error messages of any sort 
were displayed. Whoever saved work last 
prevailed. Clearly, a hole in the Frame- 
worAr/NetWare interface allows Frame- 
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work to bypass NetWare’s file-status 
checks. 

We then experimented with LAN.Da- 
taStore. a true multi-user database manag- 
er. With our name and address database 
set to shareable read/write, we had no dif- 
ficulty editing, deleting, and appending 
the file from several workstations simulta- 
neously. Everyone could see the changes 
shortly after they were made. 

Contrary to the claims of some experts 
that are based on a few incompatibilities 
with existing software, the NetWare oper- 
ating system does not modify standard PC- 
DOS in any way. In fact, each workstation 
is booted with standard DOS from a floppy 
disk. After this, a section of code that 
Novell calls the “shell” is loaded. The 
shell sits immediately above the resident 
part of COMMAND.COM and DOS and 
simply intercepts all DOS calls (interrupt 
2 Is), distinguishing between requests for 
local drives and those for network drives. 
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It passes local drive requests through to 
DOS as usual. Network drive requests are 
processed into a packet, sent to the server, 
and serviced there. When it receives the 
requested data, the workstation’s shell 
“unpacks” the information and passes it 
through to DOS or to the application. 

Some programs just won’t run on a 
NetWare server (ProKey and Flighi Simu- 
lator are twoexamples). The reason lies in 
NetWare’s architecture. The NetWare op- 
erating system spends some time servicing 
DOS and some running NetWare itself. 
When it’s running NetWare, the operating 
system controls some of the server’s hard- 
ware completely, for short periods of time 
(the keyboard, some I/O ports, and certain 
segments of memory, for example). When 
it’s servicing DOS, NetWare actually puts 
itself to “sleep” temporarily, allowing 
DOS to do local processing. If during that 
time a program performs some direct 
input/output through hardware or makes 


direct ROM BIOS calls, NetWare may not 
find what it expects when DOS gives up 
control again. Any program that does not 
use DOS to do its input/output will meet 
with unpredictable results in the NetWare 
environment. 

Extensive Security 

Security is an important issue in any 
network. Novell’s NetWare offers by far 
the most extensive data security system we 
have seen on any of the networks, maybe 
more than all the others combined. Novell 
uses a proprietary disk file system that 
offers more “locks” than DOS does. Net- 
Ware allows control down through the file 
level. Most of these locks are optional. 

There are four possible levels of secu- 
rity: logon/password, trustee, directory, 
and file. Logon security is mandatory, but 
passwords are optional. Your logon/pass- 
word gets you onto the network. Once 
there, your trustee level determines wheth- 
er you can read, write, open, create, or 
delete files, search the directory, or mod- 
ify file attribute flags. Directory rights 
determine which directories you can see, 
and file rights determine which files you 
can change and which you can’t. 

Security is also assignable on a group 
level. Say you want to install a new set of 
files for your data entry staff. The network 
manager can set access and security 
parameters for these files with a single 
command. 

Most impcxtantly, without the Net- 
Ware operating system, the data on a 
Novell formatted hard disk is virtually 
impregnable. Booting DOS in the server 
XT when no one is looking won’t give you 
access. You must also boot NetWare and 
enter a password and logon code along 
with the correct rights. 

Directories and Volumes 

NetWare gives you the flexibility of 
“dynamic volume allocation,” an impor- 
tant resource for managing shared hard 
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NetWare Flexes MUSCLS 

NetWare’s not only smart, it’s also strong— thanks to a system 
called MUSCLS. 


T he Multiple Users Software Li- 
censing System (MUSCLS) is a 
scheme that Novell has built into 
NetWare to allow applications develop- 
ers to key their software packages to a 
particular netwoik, preventing their pro- 
grams from running on other networks 
and thereby discouraging copyright in- 
ftingements. 

Such a scheme is possible because 
each netwoik has a hardware serial num- 
ber embedded on a “key-card,” which 
must be insetted into a slot in the XT 
server before NetWare will qrerate. Pro- 
grams can be internally “stamped”’ 
with this same number and modified 
slightly to compare the serial number in 


the key card with its own number. 

Another protection scheme allows 
files to be marked “execute only,” 
meaning these files will mn but cannot 
be copied. And since NetWare is smart 
enough to know at any point just how 
many people are using a specific file, it is 
also capable of preventing more than a 
specific predetermined number of people 
from using the application simultaneous- 
ly. Therefore, a developer, instead of 
relying on the good will of a netwoik 
owner to buy as many copies of a pro- 
gram as there are users, can sell a pie- 
encoded version for a specific number of 
users, upgradeable as the netwoik 
grows. — ILC. and S.R. 
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disk resources efficiently. It assigns hard 
disk space to each user the way DOS man- 
ages subdirectories. The size of each sub- 
diiectory on a standard DOS diskette is 
dynamic, changing as files ate copied to or 
erased from it. In the same way, as long as 
NetWare’s hard disk has some unused 
space, it’s first come, first served. 

The server unit can simulate as many as 
26 drives (A: to Z;) per workstation, but 
provision must be made for any local 
drives the user wishes to access. For exam- 
ple, a typical user station may have a cou- 
ple of floppy drives and a RAMdisk, for a 
total of 3 local volumes. These volumes 
would take precedence and thus diminish 
by 3 the 26 logical drives available through 
the network. 

Sophisticated Printing 

Novell’s print spooler offers un- 
matched flexibility but at the cost of some- 
what clumsy operation. In addition, even 
though as many as three printers are 
allowed (two serial and one parallel), they 
must all be connected to the server. Net- 
Ware does not support the sharing of print- 
ers connected to user workstations. 

On the positive side, NetWare has a 
fully implemented command spooler like 
those found on larger systems. A com- 
mand spooler is the program in the file 
server that controls the sharing of printers 
and the priorities of printouts. It can route 
the output of a program or application 
intended for printing directly to a disk file. 
With NetWare’s command spooler, when 
your program is finished, you type in a 
single command; the file is then closed, 
sent to the spooler, and printed. 

Other spooler options include printing a 
banner page before each job, printing mul- 
tiple copies of a document, changing paper 
during printing, checking to see which 
print jobs are pending (on the queue), reor- 
ganizing the order of the queue, and redi- 
recting a document to a different printer. 
This printer control command set is the 


most complete of any network that we test- 
ed. 

Of course, the tradeoff is the increased 
obtnisiveness of the system. Though the 
manual and the help facility both explain 
each command in understandable terms, 
the trouble is that there are so many com- 
mands, often with only subtle differences. 
Since the documentation gives no over- 
view of them all, making a reasonably 
accurate guess as to which one to use in a 
particular situation can be tough. 




etWare gives you a 
great deal more power 
over most aspects of 
system operation than 
do other LANs. You 
cannot, however, use 
certain DOS commands 
without producing 
undesirable effects. 


Limitations 

With NetWare, you have a great deal 
more power over most aspects of system 
operation than with other LANs. Howev- 
er, the flip side of this extended function- 
ality is that, according to the Novell man- 
uals, you cannot use certain DOS com- 
mands without producing undesirable ef- 
fects. These commands are PATH, 
CHDIR, BACKUP, ASSIGN, PRINT, 
and CHKDSK. Getting used to this quiik 
may take a little time, but in all cases, 
equivalent (or better) features are available 
within NetWare. 

Another issue is hardware compatibili- 
ty. Since NetWare is a proprietary operat- 


ing system, other manufacturers’ hard- 
ware usually will not play ball on the net- 
work. Plugging in a Tallgrass or Alloy 
backup unit and expecting it to work will 
leave you disappointed. Novell does write 
“ports” for some of the more popular add- 
on hardware products, however, and so if 
this is a concern for you, a phone inquiry 
may be in order. 

Documentation 

The voluminous NetWare documenta- 
tion is at best hard to digest. Generally 
speaking, all the necessary information is 
included, but in a form closer to that of a 
technical treatise than that of a user’s 
guide. Vast improvements could be made 
in the overall organization, and an index 
would certainly be appreciated. 

Included are a lengthy overview, an 
installation and “getting started” section, 
deseriptions of user commands, error mes- 
sages, and a 14-page glossary. 

A user handbook describes how to 
operate a workstation on the network, and 
a system guide, intended for the system 
supervisor, gives all information neces- 
sary for installing and operating the net- 
work. Also included are an extensive pro- 
grammer’s guide and a technical reference 
manual. 

On-line documentation in the form of 
numerous Help screens is well executed, 
taking advantage of the IBM block graph- 
ics. Though not excellent, on-screen help 
gives you enough information so that you 
don’t need to refer to the user’s guide in 
most cases. 

Based on both our benchmarking tests 
and our features evaluations, one recom- 
mendation seems clear: Whatever hard- 
ware you pick for a network, you should 
consider NetWare as an alternative to the 
supplied operating system. If you are look- 
ing for more security, wouldn’t mind 
learning some additional commands, and 
could use the extra speed, NetWare merits 
your serious consideration. H 
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slallon. A syner{!ize(l phone and rompuler 
business tool mon- |M)werful than its compo- 
nent parts. 

I'ltral.ink" Is more than a ' modem." but It 
has modem features activated by simply lift- 
ing the receiver. 

That easy. That fast. 

In I Ural, Ink huslnesa day. 

for Instance, while editing any kind of file, 
a question may arise for an e.xpert 2000 
miles aw ay. 

W ithout "saving " the file, you pick up the 
phone, converting your PC to telecommunica- 
tions mode. Select the expert's number from 
the on-screen directory and It's Instantly 
dialed w ith a single keystroke. Including 
access codes. 

I sing a standard phone line you speak 
AND send the applications screen, inlacl. to 
the expert's PC tor joint review. 

Upon conclusion, the application Is 
returned as It originally appeared. 


No files were opened. 

No software was juggled. 

Only two keystrokes were Involved. 
Business communication just took a giant 
step forw ard. 

Other I Ural, Ink features: 

• 300/1200 baud modem. 

• Automatic "unattended " .send/receive 
modem functions. 

• LItraIJnk remains Invisible to your PC w Ith 
Its own power supply and on-board R AM 
memory. 



TV-adrmrkit: lIlraLtnk dr%¥loprd and a tradmaii of Athancrd 
It'lfxiomputrr Systems Inc. Motfnrch— Modem IbrhnoluKies Inlernatkonal. 


• Maintains up to a 100 name directory 

• One Installation of software covers all 
features while jxiwer supply Is maintained. 
llltral.Ink Is the easiest, mosi powerful 

telecommunications tool available. See It In 
action at your local ModTech dealer. 

Call ModJrch for a dealer In 
your area. 800-223-6250. 
In Cl. 800-521-6790 


Modem . 

Technologies 
International, Inc. 

6S6 Hair Island Hoad. 

Suite 302, 

Hedwood Cil>; CA 94063 
MOnTECH AG. Milhlegassc 25, 
CH-H025 Zurich, Switzerland 
Tel. 01/252 04 20 Tin 36 456 rijr ch 
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COVBt STORY • BM PC NEIWORK 


R eviewing the new IBM PC Net- 
work is a bit like examining a 
new automobile that's missing 
some salient parts, such as the 
steering wheel, gearshift, and 
the body. The heart of the network is avail- 
able now, and we can describe its general 
performance characteristics, but, until the 
supporting software is released in early 
1985, we can only speculate on the final 
appearance and attractiveness of a soon- 
to-be complete system. 

We'll describe the IBM PC Network 
hardware in this review — its impcatant 
features, the methods of implementing 
these features, some of the trade-offs that 
IBM made in this product, and how well it 
performs in its current incarnation. Along 
the way, we'll consider some of the gen- 
eral features of local area networks and 
how they relate to the choices IBM has 
made. 


Without the supporting software, we 
can't judge the ultimate usefulness of the 
IBM PC Network for the end user. We 
can't describe, for example, precisely how 
IBM plans to support the sharing of 
peripherals such as hard disks and printers 
until we examine the IBM PC Network 
Program, to be released in early 1985. 
Nor will we be able to describe the oper- 
ating system's network support until PC- 
DOS 3. 1 becomes available (also in early 
1985). But the PC Network hardware we 
have before us is plenty interesting and 
warrants close examination, so let's get 
started. 

What Is It? 

The IBM PC Network connects up to 
72 IBM PCs, XTs, Portable PCs, and ATs 
(hereafter collectively called PCs) through 
standard broadband coaxial cable, the 
same medium used for cable TV. By using 


a broadband cabling system combined 
with architecmre open to software devel- 
oprrrent, IBM has opened the door to inno- 
vations such as linking PCs to voice sys- 
tems, telephones, and energy-manage- 
ment systems for buildings, and even vid- 
eo transmissions, all in a network. You 
should be able to connect to the PC net- 
work other microcomputers that supply a 
strictly IBM-compatible BIOS and are 
physically bus-compatible with the IBM 
PC. This probably excludes many so- 
called PC-compatibles and the network 
doesn't support the PCjr at all. 

Using this local area network, you can 
pass files and messages between comput- 
ers and share hard disks, printers, and oth- 
er expensive peripherals among several 
PCs — as soon as the supporting software 
becomes available. In the meantime, the 
IBM PC Network Technical Reference 
Manual (number 6322505) supplies in- 
structions on developing programs in 
assembly language to access the network, 
but this manual is meant for software 
developers, not end users. In fact, some 
applications software developers won't 
wait for IBM's software to appear before 
they begin developing their own; the avail- 
able hardware atxl the technical reference 
manual are enough to get started building 
dedicated distributed applications. 

Getting Starterl 

You need three packages of hardware 
components to set up the minimal IBM PC 
Network; one IBM PC Network Transla- 
tor Unit for the entire network; one IBM 
PC Network Adapter for each PC on the 
network; and a selection of IBM PC Net- 
work cable kits to connect the various 
components. We will discuss the purpose 
and function of each of these hardware 
components in detail later, but for now 
take a look at the upper portion of Figure 
1 , which shows a small network using a 
translator unit, a single network adapter, 
and the component parts of each kit. (In- 
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IBM’s new PC Network lets you pass files between 
computers and share hard disks, printers, and other peripherals. 
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struction booklets also come with each kit; 
two useful wrenches come in the translator 
kit, and the adapter board has a diagnostics 
disk.) The minimum IBM PC Network 
supports as many as eight PCs, each of 
which may be up to 200 feet from the 
eight-way splitter via optional IBM cable 
kits. 

To expand the network to encompass 
from 9 to 72 PCs or to support distances of 
up to 1,000 feet between PCs and the 
translator unit, you need an IBM Base 
Expander Kit plus a combination of short 
distance, medium distance, and long dis- 
tance cabling kits. The whole of Figure I 


T 

Ihe 


tions than to hook up the network. Figure 1 
shows the network’s flexibility. A maxi- 
mum diameter of 2,000 feet for the entire 
network is rather small, but if you can live 
with this restriction, you can choose from 
a wide variety of possible configura- 
tions. 


■he base expander 
supports up to 64 PCs, 
besides the 8 
already connected to 
the basic network. 


shows how to connect these kits to the 
basic network. The base expander con- 
nects to the expansion tap on the T-con- 
nector that comes with the translator unit, 
and provides eight more cable taps. 

To each of these taps, you connect a 
short (1 -foot), medium (400-foot), or long 
(800-foot) distance kit, each of which has 
another eight-way splitter, to which you 
connect the network adapters by a cable up 
to 200 feet long. Thus, the base expander 
supports up to 64 PCs, besides the 8 
already connected to the basic network. 
(You can’t directly connect PCs to the base 
expander except with a test tool that comes 
with all three kits. Moteoever, you can’t 
connect an expansion kit directly to anoth- 
er expansion kit.) 

It takes longer to explain the connec- 




UN FACT Fl£: HW PC NEIWOM 

Marketed by: 

IBM Entry Systems Div. 
P.O. Box 1328 
Boca Raton, FL 33432 
(800) 447-4700 


Retail Prices 


Translator Unit $595 (8 stations) 

Workstation 

$ 695 

Server Station 

N/A 

Dedicated Server 

N/A 

Cable (per foot) 

500 to $1 

Connector $59 (8 units) 

Repeater 

N/A 

Four-Station Configuration $ 7,770 

Hardware Capabilities 


Configurations: 


No. Servers 

2-1,000 

No. Workstations 

1-1,000 

Server Type 

XT 

Memory Min./Max. 


Dedicated Server 

256/640K 

XT Server 

256/640K 

Workstation 

128/640K 

Shared Peripherals Available: 

Serial Printers 


Parallel Printers 

y 

Plotters 

y 

Hard Disk 

y 

Tape Drive 

~ 

Other Mass Storage 


Modems 


RAMdisks 

7 

Other Communications H 

Other 

□ 


Backup 

Vendor Supplied 

Disk 

Global? 


If you want a network with mote than 
72 nodes, you (or your consultant) can 
design a cabling system different from 
IBM’s. In addition, you will need a differ- 
ent frequency translator if the network is to 
extend mote than 1 ,0(X) feet from the base 
expander or if you want to add mote than 


Network Description 
Architecture Bus 

Type Broadband 

Speed 2 Mbits/sec. 

Server Type XT 


Security 


Logon ID 

□ 

File Passwords 

w 

File Protection 

0 

Record Protection 

0 

Diagnostics 


Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

□ 

Software Capabiiities 


Operating System; 


Disk Caching 

71 

RAMdisk Support 


System Management 

1 

Others 

J 

Applications: 


Electronic Mail 


Chat 


Utilities 


RAMdisk 


Other 


Print Spooler Features: 



Variable Buffer 
Disk-based 
Change Paper 
Unjam 

Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
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256 network adapters to the net. Because 
IBM doesn’t supply a frequency translator 
or cabling system for these larger systems, 
you will have to contact a company such as 
Sytek Inc., whose broadband technology 
is the basis for the IBM PC Network. 
Using Sytek’s or similar equipment, a net- 
work of PCs can extend 3 miles and have 
up to 1,000 nodes. 

Installation 

Installing the IBM PC Network is 
straightforward. The instructions that 
come with each element of the network are 
clear and abundantly illustrated. Installing 
the translator unit, base expander, and a 
single short, medium, or long distance kit 
takes about half an hour. Installing the first 
network adapter takes no more than an 
hour and 15 minutes, including time to do 
the diagnostic tests. We spent most of that 
time reading the instructions; installing 
additional network adapters takes only 
about 15 to 30 minutes apiece. 

When designing your network, you 
should at first use no mote than half of the 
taps on each eight-way cable splitter to 
accommodate future growth without dis- 
rupting the system for recabling. Even if 
you don't intend to add additional comput- 
ers, you may need free taps to connect 
peripherals or to access services such as 
voice or video communications. 

In our review, we found that a few 
minor items in network installation could 
be improved. First, the connection point 
between the adapter and the coaxial cable 
is so close to the edge of the computer 
casing that it's hard to connect or discon- 
nect the cable firmly with the wrenches 
that IBM supplies. In addition, the size of 
the card combined with the design of the 
card guide makes for a tight fit, so you 
must be careful during installation. We 
found that the card's installation and 
removal were much easier when we posi- 
tioned the adapter card in an outside slot. 
Finally, the instruction manuals don’t 


explain the importance of saving the ter- 
minators for the eight-way splitters. The 
answer is that you must replace the termi- 
nators if you remove a PC from the net- 
work to maintain proper RF characteristics 
of the cable. Still, the high quality of the 
physical components' design in the net- 
work and the overall ease of installation 
overshadow these small complaints. 

Components 

We've explained the system and how it 
fits together; now let’s take a closer look at 
its components. 

IBM’s decision to use broadband net- 
work technology sets the IBM PC Net- 


work apart from most previous computer- 
based LANs. Networks based upon twist- 
ed-pair wiring or baseband use of coaxial 
cable are more corrunon than broadband 
networks. (See “The Lay of the LANs" 
for descriptions of network elements.) 

The network’s broadband use of a sin- 
gle 75-ohm coaxial cable is exciting news 
because transmission of voice, data, vid- 
eotex, and cable TV are possible on this 
network with the proper sending and 
receiving equipment. Process control, 
building maintenance, and security appli- 
cations are possible too. We pay a price for 
this capability, however. Baseband signals 
aren’t usually modulated onto a carrier fre- 



Flgure 1 : The upper portion of the figure shows Ihe minumum network, consisting of a 
translator unit and a network adapter. The full figure shows the expanded network using a 
base expander and short-, medium-, and long-distance kits. 
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quency. So baseband can avoid the cost 
and complexity of the broadband's con- 
versions: digital signals to radio frequency 
(RF) signals, a second conversion to a dif- 
ferent frequency, and then reconversion to 
digital signals. 

A cable like the one used in the network 
supplies a total bandwidth of at least 300 
MHz, ranging from 10 MHz to 310 MHz 
or higher. Transmitted signals travel in 
one direction only on a single channel; 
separate send and receive channels are 
used for two-way communications. Trans- 
missions in the network between the 
adapter and the translator unit use 6 MHz 
of bandwidth in each direction, leaving 
more than % percent of the total cable 
bandwidth available for other uses. 

It remains to be seen, though, how the 
other channels on the network will be used 
and whether these potential applications 
will give the broadband network a techni- 
cal advantage. Reception of video signals 
or other types of transmission on the net- 
work will require a different, non-IBM 
frequency translator unit and perhaps a 
new interface board. Still, network users 
wbo want to add video or other features to 
their networks will already have the nodes 
and cabling in place; upgrading will cost 
less on a broadband network than on a 
baseband network. 

Network Topology 

Local area networks have one of three 
basic network configurations or topolo- 
gies: ring, star, or bus. The IBM PC Net- 
work, although physically laid out as a tree 
with the IBM cabling components de- 
scribed earlier, looks like a star, in which 
all nodes are joined at a single point. In the 
network, the translator unit acts as the cen- 
tral point that receives and retransmits all 
network signals from the PCs. 

Other aspects of the network, however, 
are logically more like those of a bus topol- 
ogy than a star configuration. In particu- 
lar, the translator unit retransmits each sig- 


sia 


nal over the cable to all network nodes, 
instead of only to specific nodes. As on a 
bus, each node in the PC Network must 
recognize the messages intended for it. 
And like other networks with bus topolo- 
gy, the PC Network lacks a master node; 
each node in the network is a peer of the 
others. 

The adapters transmit and receive on 
two different channels of the broadband 
network. One of the translator unit’s 
responsibilities is to receive signals on the 
transmit frequency and retransmit them to 
all adapters, including the sending adapt- 
er, on the receive frequency. The transla- 
tor unit receives incoming signals only at a 
carrier frequency of 50.75 MHz and 
retransmits them only at 219 MHz. 

The unit doesn't support functions such 


Figure 2: A block diagram of a network adapter. 


as video or voice communications; nor 
does it retransmit computer data at differ- 
ent frequencies. To use the broadband 
bandwidth more fully, you need a more 
sophisticated (and probably more expen- 
sive) frequency translator. 

The translator unit’s second responsi- 
bility is to maintain a balanced network. 
For the adapters to work correctly, they 
must receive data at approximately the 
same signal strength. The translator unit 
therefore significantly boosts the signal 
before it retransmits to the adapters’ 
receivers. 

Transmission Rate and Collision 
Detection 

The data transmission rate across the 
network is 2 million bits per second, which 
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may seem fast indeed to personal comput- 
er users who are used to asynchronous 
communication over phone lines at 1200 
baud. The network uses the Carrier Sense 
Multiple Access/Collision Detection (CS- 
MA/CD) protocol to determine which 
node on the network uses the network at a 
given moment. 

A key feature of the CSMA/CD proto- 
col's implementation is that the computers 
involved in a collision quickly stop trans- 
mitting their messages. This failsafe 
mechanism minimizes the amount of net- 
work time that collisions waste. Thus, 
even with heavy demand for access, the 
network’s total throughput appoaches its 
theoretical maximum. 

Adept Adapters 

Nearly all of the hardware intelligence 
in the IBM PC Network lies in the adapt- 
ers. Figure 2 shows a block diagram of an 
adapter. 

The primary fiuiction of the adapter is 
to take data from the PC and process it so 
that it can be sent as a series of RF signals 
over the network. The adapter, of course, 
must also do the reverse: receive RF sig- 
nals and turn them back into computer data 
intelligible to the personal computer. 

The network adapter hardware and 
software supply the processing for five of 
the seven OSl layers, extending from the 
physical layer up through the session lay- 
er. By combining these five layers into a 
seamless web, the adapter eliminates the 
need for software developers or users to 
know the network protocols for the lower 
OSI layers. By not incorporating the sixth 
OSI layer (the presentation layer), the 
adapter remains effectively independent of 
the operating system. Application pro- 
grams will be able to access the network 
whether they tun under MS-DOS, CP/M- 
86, XENIX, UNIX, or another operating 
system. 

The adapter’s physical layer is imple- 
mented by the RF modem, which consists 


of a 50.75-MHz transmitter and a 219- 
MHz receiver contained within a metal 
shield. The modem is compatible with 
cable television in signal level and quality, 
but not in signal-level tolerance. 

The Intel 82S86 Communications Con- 
troller and the Sytek Serial Interface Con- 
troller (SIC) implement the adapter’s link 
layer. The SIC monitors collision detec- 
tion and other carrier problems. The 82586 
supplies the conversion between RF sig- 
nals and digital information and arranges 



me primary function of 
the adapter is to 
take data from the PC 
and process it so 
that it can be 
transmitted as a 
series of RF signals 
over the network. 


the data into discrete packets for transmis- 
sion. 

The other three layers — network, trans- 
port, and session — are implemented in 
firmware executed by the Intel 80188 

microprocessor. A set of registers in the 
Personal Computer/Host Interface Con- 
troller and the adapter NETBIOS (NET- 
wotk Basic Input/Output System) handle 
the interface between the adapter and the 
host computer. In particular, all data trans- 
missions between the adapter and its host 
PC must squeeze through a 2-byte FIFO 
(first-in, first-out) register under control of 
both the adapter’s and its host PC’s direct- 
memory access (DMA) controllers. Be- 
cause the IBM PC’s bus is a single-master 


bus, only one processor may access the 
bus . The transfer is actually quite efficient, 
taking only as much time as would be con- 
sumed by one processor copying the data 
from one buffer to another. 

The adapter contains an 8K area of 
ROM which, by being mapped into some 
of the PC’s unused address space, aug- 
ments the BIOS we’re already familiar 
with. This code handles the PC’s end of all 
PC/adapter interactions, including calls 
made on the adapter by application pro- 
grams or network control programs run- 
ning in the host PC. 

In terms of node addressability, the 
adapter supports two types of addressing 
that allow each node on the net to recog- 
nize the signals intended for it. First, each 
adapter comes with a permanent physical 
address stored in an identifying ROM. 
Second, up to 16 logical addresses can be 
stored in RAM on each adapter. 

You define these addresses as comrrxrn 
names such as John and Mary or group 
names such as Accounting and R&D. By 
storing the same group name in the name 
tables of mote than one adapter, you can 
send messages to multiple nodes simulta- 
neously. For example, you could route a 
message to all computers whose name 
table contains the name Accounting. 
Thus, you can establish multiple overlap- 
ping hierarchies with this flexible naming 
scheme. 

System Costs 

IBM markets the PC Network as “low- 
cost”: the translator unit is $595; the single 
unit price of the adapter is $695. It’s worth 
remembering that each PC on the net must 
have its own adapter. Cabling costs vary 
with the size of your network and its phys- 
ical layout. IBM has announced discounts 
of 5 percent when ordering three or more 
of the same product and discounts of 8 
percent when ordering ten or mote. Dis- 
counts up to 20 percent are available to 
educational institutions. 


PC MAGAZINE • FEBRUARY 5, 1985 


141 






■HPC NETWORK 


A minimum system to connect two PCs 
requires one network translator kit and two 
adapters, for a total of $1,985, without 
software. The price per computer is thus 
about $1,000. If you buy network equip- 
ment for 10 or more PCs, the price per 
computer could be as low as $700 if you 
need minimal cabling and take advantage 
of the quantity discounts, or as much as, 
$1,000 per computer if you order the 
adapters piecemeal and need much ca- 
bling. 

Programming the Network 

IBM and independent software vendors 
will create over time a host of software that 
uses the IBM PC Network. Still, some 
users will want to create custom applica- 
tions. Fortunately, because the first five 
layers of the network are implemented on 
the adapter, creating programs for the net- 
work is fairly straightforward — if you’re 
used to programming in assembly lan- 
guage. 

The network’s technical reference 
manual contains instmctions on how to 
create programs for the network. Supplied 
with the manual are two on-disk sample 
programs with listings that will enable you 
to start communicating immediately on the 
network. 

Issuing a command to the adapter is 
quite easy — you simply set up a network 
control block with the appropriate fields 
filled in, perform an INTermpt 5CH, and 
wait for the command to complete. The 
NETBIOS on the adapter handles all the 
other work for you: the protocols, retries, 
transfer of data buffets via DMA — what- 
ever is necessary to complete the transac- 
tion. A NO-WAIT option is available for 
most commands, leaving you free to do 
other processing in parallel with the adapt- 
er, the adapter’s NETBIOS will interrupt 
you when the transaction is completed. 
You can also queue multiple conunands 
for the adapter to execute. 

The cottunaixl set for programming the 


network is small but rich and flexible. The 
commands include four general-purpose 
commands, three for adapter address name 
support, eight for session support, and 
four for Datagram conunands. You can 
use these conunands in several ways to 
communicate on the network; the most 
efficient is with the session support com- 
mands. Using these commands, you can 
establish a logical connection between two 




ecause the first five 
layers of the network 
are implemented on the 
adapter, creating a 
program for the 
network is fairly 
straightforward — if 
you’re used to 
assembly language. 


PCs to use all the intelligence built into the 
adapter, making the job of systems pro- 
gramming relatively easy. 

Performance Evaluation 

We ran tests to evaluate the network’s 
performance. But the results don’t neces- 
sarily show what we can expect from the 
IBM PC Network Program. The reason is 
that neither our test programs nor the doc- 
umentation’s sample programs used 
IBM’s suggested throughput-enhance- 
ment methods. We measured: the ratio of 
transmissions attempted to transmissions 
successfully completed on the first try; the 
time to begin and tun typical applications 
from disk, on standalone PCs, and on PCs 
connected to a network server, and adapter 


overhead with no disk activity present. We 
performed all tests on an otherwise 
unloaded network. 

We used two configurations: a two- 
server, two-PC network and a one-server, 
three-PC network. We tested both config- 
urations by repeatedly executing a batch 
file that assembled a program, linked it, 
displayed its listing, and displayed a direc- 
tory listing. The two-server, two-PC con- 
figuration ran for 1 1 ^ hours and produced 
a low total of collisions, aborts, CRC 
errors, and alignment errors. 

In the three-PC, one-server configura- 
tion running the same batch file, the adapt- 
ers often locked up, refusing to respond 
even to the GET ADAPTER STATUS 
corrunand, so we took the results from the 
server’s adapter. We didn’t tty to deter- 
mine the cause of these failures, but these 
results show that session-layer implemen- 
tations should include retry logic to reset 
adapters under these conditions. We tried 
this remedy, and the adapters always 
recovered. 

We compared typical timings for load- 
ing and ruiuiing applications software in a 
network enviroirment using the supplied 
sample server program with times for 
loading and running the same applications 
on standalone PCs. As expected, perftu- 
mance of the standalone PC AT is out- 
standing, but transfers from the AT as a 
file server across the network are not. The 
network program is expected to improve 
these figures substantially. 

In addition we measured the overhead 
that the network adapter imposed while 
handling a transaction. This test used min- 
imal code to get the beginning time, send 
the message, receive a valid response, and 
get the ending time. We approximated the 
total overhead of both adapters in the 
exchange to be 0.69 seconds, because the 
average total time of the transaction was 
0.94 seconds and the 64K packet traveled 
at 2 megabits per second. Thus, the over- 
head that each adapter imposes is about 
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0.345 seconds. 

All in all, we were guardedly impressed 
by the network's performance, which is 
reasonable, given the undeveloped state of 
our programs and the sample programs. 
Applications that use the network, includ- 
ing the IBM PC Network Program, should 
be able to improve the network’s perfor- 
mance by maximizing message size (re- 
ducing adapter overhead), decreasing the 
number of sessions per adapter (increasing 
the adapter’s work area), queueing multi- 
ple commands, and overlapping disk I/O 
with network activity. 

Predictions 

Independent software vendors and 
OEMs who want to develop their own 
compatible hardware and software can use 
this product. Corporate users probably will 
also acquire a few PC networks right away 
for a head start in integrating this technol- 
ogy into their data processing systems. On 
the other hand, large-scale corporate and 
small-business implementations will prob- 
ably have to wait for the release of DOS 
3. 1 and the network software. Of signifi- 
cance to corporate users is IBM’s 
armounced intention to support connection 
of this network with IBM mainframes. 

In the first half of 1 985, we can expect a 
3270 SNA gateway via a communications 
server on the network. Each server, when 
equipped with an SDLC Communications 
Adapter and the IBM PC Network SNA 
3270 Emulation Program, will be able to 
support up to 12 SNA 3270 sessions while 
concurrently tunning DOS applications. 
When configured in the dedicated mode, 
each server will be able to support up to 32 
concurrent SNA 3270 sessions. You will 
need multiple servers to enable more ses- 
sions on the network. 

IBM also promises to support the future 
connection of this LAN with the IBM 
cabling system, a token-ring network 
using optical fiber cable, and twisted-pair 
wiring to support data, voice, and video 


transmissions. Once this network is avail- 
able (in 1986 or 1987), it will support the 
attachment of most of IBM’s information 
processing equipment and will supply an 
interface to System 370 applications. 

In addition, IBM has announced an 
industrial LAN that will establish commu- 
nication between the IBM Industrial Com- 
puter and members of the PC line. Though 
the PC network will not be able to connect 


I he fallout among PC- 
compatibles will 
probably intensify. 
Only the companies 
whose products already 
run or can quickly be 
made to run on the IBM 
PC-bus compatible LAN 
are likely to survive. 

directly to the industrial LAN, there will 
be an indirect connection in that the PC 
network and the industrial LAN will inter- 
connect with the IBM cabling system. 
Furthermore, the same PC network pro- 
gram arid NETBIOS interface will be used 
on both the PC network and the industrial 
LAN. 

The debut of the NETBIOS reveals the 
firmware heart of IBM’s short-term net- 
work strategy. This product’s design 
makes good IBM’s promise to encourage 
OEMs and software vendors to develop 
netwotk<otnpatible products. Not only 
will the open architecture of this product 
be upwardly compatible with future ver- 
sions, but to the degree that an application 
makes calls only to the NETBIOS, it will 


be operating-system independent. 

Already we’ve .heard rumblings in the 
development community of another volca- 
no of start-up, add-on ventures. In the next 
year, you can expect operating-systems 
miscegenation of various hues — mixing 
and matching of DOS 3.1, UNIX III and 
V, Concurrent CP/M and XENIX, and 
others. The multi-user/multitasking oper- 
ating systems vendors are likely to stage 
the final battle for standards supremacy. 

Many new and old applications from 
PC-DOS and other worlds will compete 
for your network software dollars. New 
software protection and multi-user licens- 
ing schemes must be developed. The IBM 
PC Network Program will supply some 
session-layer security, including pass- 
words, IDs, and record locking, but data 
security has been left for later develop- 
ment. This probably means short-term 
growth in hardware security, data encryp- 
tion, and security consulting. Demand for 
video, videotex, video conferencing, and 
voice add-ons to this LAN will be slow at 
first but probably will grow rapidly. 

The fallout among PC-compatibles will 
probably intensify with several nonnet- 
work-compatible vendors falling by the 
wayside. Only the companies whose prod- 
ucts already run or can quickly be made to 
run on this LAN (that is, those that ate 
IBM PC bus-compatible) ate likely to sur- 
vive. 

Incompatible LAN vendors will also 
probably find that the going gets rougher. 
IBM’s entry may inject credibility and 
some order into a chaotic marketplace; the 
competition, however, will be intense. On 
the other hand, business for network 
designers and system integrators will get a 
much-needed boost. 

Among retailers, only full-service pro- 
viders ate likely to profit significantly 
from this new product. Others will contin- 
ue to see their profit margins shrink. 

The IBM PC Network is an important 
addition to IBM’s arsenal in the coming 
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Looking 
Ahead at 
IBM’s LAN 
Scftwaie 


showdown with AT&T. IBM’s promise to 
integrate the network into its long-tenn 
mainframe network strategy makes this 
LAN more than simply a stopgap to pre- 
empt AT&T’s UNIX and PBX systems. 
Big Blue’s lineup is growing, and the 
aequisidon of Rolm positions IBM firmly 
in the PBX-based data communications 
business. The network, a joint effort with 
Sytek, plants IBM squarely in the middle 
of the LAN marketplace. 

IBM’s recent release of home-grown 
applications software for the PC thrusts 
Big Blue into the micro-software market. 
These developments, teamed with IBM’s 
dominance in other mainframe and micro- 
computer markets, helps solidify its posi- 
tion prior to any battle with AT&T. 

Of course, companies such as Rolm 
and Sytek benefit from their association 
with IBM. Sytek, particularly, gains cred- 
ibility, increased equipment sales, and 
mote clients for custom broadband sys- 
tems. 

The IBM PC Network probably tips the 
balance in standards to broadband away 
from baseband, which was already slip- 
ping in popularity. It will be interesting to 
see how long PC-DOS lasts before IBM 
brings out its own multi-user/ multitasking 
operating system. The odds ate that IBM’s 
multi-user operating system will look a lot 
like UNIX, although obviously it probably 
won’t be completely compatible with 
AT&T’s UNIX V. Now that both IBM 
and AT&T ate in the LAN and PBX mar- 
kets, these two technologies, though per- 
haps not these two companies, will prob- 
ably coexist and interconnect. ■ 


Sammons & Associates is a computer con- 
sulting firm in Berkeley, California. It 
served as the computer coordinator and 
consultant to the Democratic National 
Convention committee arul set up four 
long-line and three local area networks at 
the San Francisco Convention. 


Peter 


I t’s a rate day when you get to see any 
IBM product before its release date, 
rater still when the product is as sig- 
nificant as the IBM PC Network. We 
were not only able to get our hands on 
IBM’s network hardware (see “An Inside 
Look at IBM’s LAN” in this issue), but on 
a beta version of the network software. 
Though we can’t draw conclusions from a 
product still under development, this pre- 
view of the software gives a tantalizing 
look at the PC network’s potential. 

The IBM network is a broadband LAN 
using a Sytek/IBM board, with a transmis- 
sion speed of 2 megabits per second. It has 
already created tremendous excitement in 
the PC community, but whether this 


Lisker and Bill Machrone 


excitement is warranted remains to be 
seen. The price is low for a broadband 
implementation; it is easy to use and sup- 
plies a broad range of capabilities. It’s a 
network to be dealt with seriously. 

The PC community waited a long time 
for this product, and IBM seems to have 
delivered a readily usable and sophisti- 
cated network. In our initial look, we 
came away impressed with some aspects 
of the network, but the jury is still out on 
others. 

Applications 

The documentation includes an adden- 
dum of IBM-supported products that work 
with its network. Though IBM has made 
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The beta version of the IBM PC Program 
tested on the new IBM PC Network promises to set new standards for LANs. 


eveiy effort to make other packages work 
with its network, there ate limits to what 
will mn. This isn’t IBM's fault but rather 
is a byproduct of some sloppy program- 
ming. For example, dBASE II (Version 
2.41) will not run. The program’s CP/M 
heritage causes the incompatibility, be- 
cause this application uses information 
taken from the file control block (FCB) for 
I/O after it has closed the file. An appen- 
dix subtitled “Co-existence of applica- 
tions with the PC Network program” 
states that “any application that does I/O 
over the network cannot use FCBs in the 
following ways: construct its own open 
FCB; save an FCB in a file and use it later 
in a different run; close the FCB and then 
continue to use it as if it were still open.” 

Tricks like these were popular among 
CP/M programmers, many of whom car- 
ried their bad habits over to the MS-DOS 
environment. The network can’t control 
its files adequately when programs act this 
way, so now it’s time to pay the piper. An 
application program’s limit on the use of 
FCBs is in fact a network program restric- 
tion, rather than a DOS 3.1 restriction. 
The network program prefers that applica- 
tion programs use the file handle I/O 
instead of the FCB. 

At last report, IBM was still working 
on ways to modify the program so that it 
will delect improper file I/O and substitute 
I/O calls that are not threatening to data 
integrity on the network. We tested the 
network with <iBAS£///, 1-2-3, WordStar, 
Sidekick, Voikswriter, and Framework. 

Framework would not tun on the AT 
server, because the AT has problems with 
the program’s copy-protection scheme. 
The other programs behaved in a courte- 
ous manner. Along with these programs, 
IBM has aimounced a detailed list of IBM 
software that functions on the network, 
and the type of configurations, such as 
shareable, nonshareable, and so forth. 

Execution and load times over the net- 
work seemed reasonably consistent with 


those of the other networks we tested. 

The IBM network is a multilayered 
affair. The BIOS on the network adapter 
card functions in tandem with the network 
program. The network program interacts 
with DOS 3. 1 to supply system-level con- 
trol for the network. The system supports 
remote hard disks as well as remote printer 
access. DOS 3.1 implements read-only 
protection of files, along with file sharing 
using hie- and record-locking extended 
DOS calls. 

The network allows extensive spooling 
and print capabilities, including the best 
print queue management we’ve seen. The 
network manages printing as a background 
task, allowing you to do other jobs. It also 
includes a nice message facility, which 
allows you to send messages to any or all 
users logged onto the system. The option 
of saving these messages into a hie is sup- 
ported from the message task menu. 

Four Functional Levels 

The network is designed around four 
levels of funchonality. The network 
administrator assigns one of the four levels 
to each station depending on access needs. 
The simplest level is that of the redirector. 
This mode permits the redirecrion of hie 
I/O and printer requests to a server 
machine and includes the ability to send 
messages. The receiver mode, which 
includes the redirector’s funchons, allows 
the receipt of network messages and the 
touting of the messages to the printer, con- 
sole, or a hie. A machine in this mode can 
receive messages while it executes local 
programs. 

Next on the hierarchy is the messenger 
mode, which adds a fiill-screen editor and 
lets you forward messages to multiple 
users. You can alternate between the 
application and the full-screen network 
mode. The hnal level in this scheme is the 
server. At this level the machine can share 
its resources (via the NET SHARE com- 
mand or through the menus), whether hard 


disks or printers, while working on local 
applications. As expected, the higher-lev- 
el modes requite mote memory. 

The network shares subdirectories on 
one or mote servers among multiple users, 
assigning different access rights to each 
user. Server printers may be shared via the 
network program. Each server can man- 
age up to three printers at once, each sep- 
arately addressable by network users. Files 
sent to these printers are put into a print 
queue, which may be managed by the 
server or displayed by the remote users. 

Because the IBM network shares disks, 
directories, and files, it can control access 
to them. The network supplies the follow- 
ing types of access: 

• Read only (R) — allows for read only 
access. 

• Read/write/create (RWC) — provides 
for the ability to read, write, or create 
within the disk or directories. 

• Write only (W) — provides for write 
only access to a disk or directory. 

• Write create (WC) — provides for both 
write and create rights to a disk or direc- 
tory. 

• Read/write (RW) — allows for read and 
write rights to a disk or directory. 

These attribute tights may be changed 
by the DOS “attribute” (ATTRIB) com- 
mand on any file. The system administra- 
tor establishes the rights to a subdirectory, 
and the user can’t change them. 

The network program prohibits you 
from using DOS commands that either 
conflict with network operations or threat- 
en the integrity of other users’ data. These 
commands are forbidden in an IBM net- 
work: CHKDSK, DISKCOMP, DISK- 
COPY, FORMAT, FDISK, PRINT, RE- 
COVER, SYS, VERIFY. Appropriate 
network commands replace these com- 
mands, so there is no overall loss of func- 
tion. 

Passwords control access to files and 
subdirectories; password protection is also 
available on shared printers. The record- 
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locking task still falls to application pro- 
grams. When the programs fully use the 
network’s capabilities, they can control 
access tight down to the field level (even if 
it’s 1 byte long). 

Performance 

The software’s developmental nature 
and the applications limited the perfor- 
mance of our beta version of the IBM net- 
work. Most applications open their files in 
read/write/create mode, but don’t make 
any of the available calls for shared access 
over the network. The network manages 
these applications by forcing them into 
serial access mode so that users don’t con- 
flict with one another. If the program is 
modified so that files are read-only, the 
software gives full, simultaneous access to 
those files, without serialization. And 
speed increases dramatically. 

dBASE II would not run because of the 
FCB problem noted earlier, thus dooming 
our chances to see how the network per- 
formed in our productivity environment. 
Because the IAN: Datastore program has 
not yet been ported to the IBM network, 
we couldn’t run our standard multiuser 
database environment. That left us the 
development environment as the only one 
that would successfully run under the IBM 
network. 

Our conclusions based upon this one 
environment aren’t definitive, but a few 
things stand out. The single-user times for 
the server (AT) are spectacular, mostly 
because of the AT’s speed. Our tests show 
that the limiting factor in the network is not 
the network hardware, but the software. 
Again, we stress that the network program 
we used was a preliminary version. Pre- 
release versions of products are often noto- 
riously different fiom their final versions. 
By the time IBM formally releases the 
product, the company will probably have 
tweaked the performance to bring it into 
the faster segment of the market. All in all, 
the performance of the IBM network 


seems adequate — nothing to write home 
about yet, but with clear potential. 

Installation 

IBM has a utility program called Instal- 
lation Aid to simplify installation. Unfor- 
tunately, the utility wasn’t ready when we 
tested the network, but even without it, 
installation wasn’t that hard. 


IBM 

formally releases this 
product, the company 
will probably have 
tweaked the 
performance to bring 
it into the faster 
segment of the market. 



Installation Aid supplies a menu-driven 
program that helps the system administra- 
tor configure both the network and the 
individual workstations. According to the 
documentation, the program will help you 
to install applications progtarrrs, set up 
users, create shareable resources, and 
much mote. One of the utility’s key func- 
tions is to organize the server’s fixed disk. 
Without it, we had to do all the tasks man- 
ually that the Aid would have handled. 
The installation process took a few hours, 
not unreasonable considering the com- 
plexity of the task. Installing the network 
program was easy. After loading DOS 
3.1, we transferred the network program 
from the floppy disk to the hard disk. We 
next put the programs in a subdirectory 
(\NETWORK) on the fixed disk. We then 
created subdirectories for all users and 
applications. 


This process was the first part of the 
installation. Then catrre the fun part, con- 
figuring the system and creating all the 
necessary links. From the server, we 
invoked the network program and got into 
the network. At this point, we were at the 
main system menu, "task selection.” 
From this menu we chose the disk or direc- 
tory tasks menu. 'The menus that followed 
enabled us to designate shareable re- 
sources, set up volumes, and perform all 
other disk/directory activities. We set up a 
private directory for each user, besides 
creating the liirks necessary to share the 
\NETWORK subdirectory. 

Configuring the network for printers 
was also easy. We simply chose “printing 
tasks” from the trrain menu and designat- 
ed the server attached printer as “print 1 .” 
Installation on the server was complete. 
We did spend a considerable amount of 
time setting up configurations for the var- 
ious workstations. 

The documentation for the installation 
procedure was based entirely on the Instal- 
lation Aid. The documentation appeared 
to be very good, though we have no idea 
how closely it matches the actual program. 
An overall description of the hard disk 
organization would have been helpful. We 
hope IBM considers this in future (or at 
least production) releases of the program. 
The old starrdby about IBM documenta- 
tion holds true for the network: All the 
information is there, but you have to wade 
through many pages to find it. 

The ability to save your configuration 
from a menu option is interesting. This- 
menu selection allows you to generate a 
list of the appropriate network commands 
without entering them manually. For 
example, the server must know which 
disks or printers the network can share. 
You generate this list from the command 
line, and it’s very straightforward. 

Once you’ve selected your options, you 
back out of the menus by hitting Esc once 
for each level of menu to the task selection 
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menu. Option 7 from this menu lets you 
save or cancel the network setup. If you 
choose to save the network setup, all the 
setup steps you selected are saved to disk 
as a command list. The commands are per- 
fotmed automatically at boot time. As 
long as you’re not doing anything fancy, 
you can configure the network from the 
menus without consulting the manual. 

Along with the network card, IBM 
ships a revised version of its diagnostics 
disk. This new release contains support for 
the network card and documentation for 
troubleshooting. 

Documentation 

Documentation supplied with the net- 
work program consists of a very complete 
manual in the now-familiar IBM format. 
Though the documentation is preliminary, 
it’s well done and gives a good sense of 
what you will receive in the final package. 
The documentation is divided into useful 
categories. The most important section 
was “Guidelines for Sharing Disk, Direc- 
tories, and Printers.’’ We would like to 
have seen more concrete examples in the 
documentation, though IBM appears to 
have made a sincere effort to make the 
documentation readable and understand- 
able by the nontechnical user. All in all, 
we were pleased with the level of docu- 
mentation supplied. 

Several useful appendixes discuss top- 
ics such as guidelines for application 
developers, general guidelines for the net- 
work environment, mirlti-user considera- 
tions, and coexistence of applications with 
the network program. These appendixes 
were concise and had valuable information 
for the advanced user and developer. 

User Interface 

IBM’s user interface really shines. The 
system is a quantum leap in ease of use 
over any of the other networks we tested, 
with the possible exception of the 3Com 
system. The IBM program allows users 


performing network tasks to work in either 
command line mode or menu mode . When 
the network program is started, you sign 
onto the system giving a network name to 
the PC you’re working. 

After you give the network name, the 
system presents you with the question, 
“Do you want to start the network?” If 
you reply yes, the system takes you to the 


I or user interface and 
ease of use, we think 
that the PC network 
sets a new standard. 

As for the IBM 
network’s hardware, 
the system defines the 
state of the art. 

main menu screen. From this menu, you 
can control resources, set up the machine, 
and, in general, do any network task that 
your mode will allow (remember all the 
stuff about the server, messenger, receiv- 
er, redirector). These menus are concise 
and understandable and include a context- 
sensitive help facility. 'They are also rem- 
iniscent of IBM’s recent efforts in the 
mainframe world. We hope the company 
continues in this direction; it’s very wel- 
come. 

The second mode of operation is the 
command mode. From any menu, press- 
ing F2 gives you a command line at the 
bottom of the screen. You may enter any 
network command from this line. The 
commaiKis seem to execute faster than 
they do from the menus (which is reason- 
able), though we didn’t have a chance to 
confirm this impression. In any case. 


experienced users or system admirtisua- 
tors will probably use this command line 
once they are familiar with the cutiunands. 
Most other users will opt for the menus, 
which effectively insulate them from puz- 
zling through the commands. 

The network has fewer than 20 com- 
mands, a reasonable number to deal with. 
The command language gives you a lot of 
control. With the help of the documenta- 
tion, which is very good on commands, 
we could control the network either from 
the menus (our preferred method) or the 
command line. Thanks, IBM, for making 
this network easy to use. 

Conclusion 

What CM we say about the IBM net- 
work? This product was created with 
intense anticipation. How does IBM’s 
entry into this arena change the field? 
After using the network and putting it 
through its paces, we conclude: for user 
interface and ease of use, we think that PC 
network sets a new standard. In hardware, 
the system defines the state of the art. 

The intelligence the board holds is truly 
phenomenal. The first five ISO layers are 
contained within the network adapter. For 
the future, the broadband implementation 
allows for expansion into video, voice, 
security, and so forth, all on the same 
cable. 

The IBM network will force other net- 
work vendors to reduce their prices to 
compete or be blown away. We recom- 
mend the prxxluct, but bear in mind that we 
evaluated a prerelease version. We expect 
that the final version will hold its own 
against most products on the market. 

IBM has once again brought us a reli- 
able, conservative product. Other net- 
works may perform better and offer addi- 
tional features, but as an all-around net- 
work, the IBM PC Network will become a 
leader. Certainly none surpasses it in its 
ease of installation and its level of user 
interface. ■ 
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The right network isn’t 
a matter of choice. It^ a 
matterof&a^||K 


Fact: You carit buy smarter 
than an OMN/NFf^ Network. 


'Klicthcr you have 2 micnK'ompu 
ters or 200, >011 bought them to 
handle information. If each micro 
has U) handle it .sqxtrateh; bt)th your 
ec]uipment and your people are 
working inetficienth; 

Becau.se the\' could network with 
OiMNlNET. .Shtiring information — 
as well as the printing and data 
.storage equipment that really 
puts informatittn to work. 

Add COKM'S' SNA Gateway, and 
you can link your entire network 
directh’ to vour mainframe. 



\ 



Tliat's whv an 
OMNINETNet 
work u.ses simple, 
telephttne npe 
line. E\en reltKating 
the .sy.stem to a whole 
new building is just 
a mo\'e. Instead of a 
construction project. 


Fact: The experts netuxwk 
uith OMNINET. 


Fact: OMMNET 
NetuKwks offer 
unmatched 
compatibility 


0\ er 30 of the major computer com- 
panies ha\ e licensed OMNINET for 
netwxtrking their micros. .So you don't 
have to worrx’ about supixtrt tomor- 
row tor the system you pick tiKlay. 

And OiMNINET already has the mo.st 
.softwtire options around — over SOO 
programs ttr choo.se from, according 
to \’our people's needs. Not their 
network's limitations. 


The price? At under $S0() per 
httokup, OMNINET is the most cost 
effective network you 
c;ui install. Or expand. 


Fact: This network 
was designed for 
microcomputers. 


Micros get moved. 
Busine.s.se.s expand. 

Your network should 
be able to grow and 
change ju.st as fast as 
vour busine.ss does. 


Fn im Apples to Zeniths, 
OMNINET handles more 
vtirieties of computers 
than an\’ other network. 

.So keep the DEC'S in Data Pro- 
ce.ssing and the PC's in Purchasing. 
OMNINET will keep them all on 
.speaking terms. 


Fact: The facts have mcule us */. 



CORVl 'S pioneered kxal area net- 
working for microcomputers, and 
vse'\'e nc-\er .su tpped wi trki ng t )n ways 
to improve it. 
lust give us a ring 

atk)()-4-COR\TJS / 59 % I 4 r\.all\ 
to find out more. \Omnis\othersl 
Becau.se while 
ctiUing oursehes the 
be.st is a matter of opinion, telling you 
that 3 < >ut of exer^- S liKally networked 
micros work on a COR\T'S netwttrk 
is .something else* 

It's a matter of fact. 




Gorvus 


The Netvx'orkinjj Company. 


loc-ilh-nctWiKicd micnisiiprrjlcin3<.OKVi-sncnMir1(,iK.'a)nlinf(lo/n/rH>ifp(X>RM^TI<F ^rm)RK}N(.<OMn^.*A.<>MN'INFT.OM^K)RI^'Eind(l>il\’t^BA.NKarct^4ikrfTuric^>lf<oRVt‘s^'N^TlM^.I^K. 
iBMR'isainKkmirktiflnirrmiioml BuMne» M3LiiiiK» AIVU balndcnurkuf APfUU)MRTtJIM. Mi. Ualrak.mvkuf l>H;rrALEgilPM£NT<x>RK)RATl(>N. Zenith isatradcimrkcif/.cruihC.iMpinikNi 
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A Legendary combination... 
IBM-PC and Legend Pointers! 

You've already got the best personal computer in the world. Add to it one of these two printers and you’ve got 
a Legendary combination. These two Legendary printers are both fully compatible with the IBM Person^ 
Computer. This means you can run all the IBM software including the many new packages that were just 
released. And downloadable character sets let you design your own unique fonts. The quality and 
performance of these two printers is superb. All you need to choose is color or black and white ! 



The Legend 1380 

The Legend 1380 is the fastest of the monochrome 
Legends. Performing at a turbo-quick 130 cps and 
an RTS of 163 characters per second, it’s the 
perfect match for word processing or spreadsheet 
applications, especially in the DNLQ mode. Your 
most important reports and proposals will look 
like a million dollars when you use the Legend 
1380 with its high-quality carbon ribbon and 
unique, square-dot output. The graphs and charts 
you create with the Legend 1380 are fully IBM, 
compatible and you cein run eill of that fantastic 
new software. We’ve designed the printer with 
quality and compatibility in mind, and you’ve got a 
printer here with a future! 


The Legend CP- VII 

Color your world with the new Legend CP- VII color 
printer With its 15" carriage, you can create the 
most stunning, brilliant color charts and graphs 
you’ve ever seen. And it cruises along at an 
incredible 180 characters per second, providing 
both color eind speed at the seime time. With our 
unique inked-platen system, each spectacular 
color is printed using only a single pass. So your 
best work can now be done in record time! And 
since the Legend CP- VII is fully compatible with 
your IBM Personal Computer, you’re assured that 
all the fantastic new software just released by IBM 
will run flawlessly when you couple your IBM to a 
Legend. 


For more information about these two and the rest of our Legendary printers contact Cal- Abco/Legend 
Peripheral Products, 6041 Variel Avenue, Woodland Hills, Ca 91367. Telephone (818) 704-9100. Outside 
CA call toU-free 1-800-321-4484. Telex 662436. 


I peripheral 

III PRODUCTS 


IBM and IBM PC are trademaihs of the International Btuiness Machines Corporation. Legcrtd, Legend IMphcral Products artd RTS arc trademarks of Cal-Abco. 
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Printer Boss 



Letter quality printing, 
sideways printing, 

RAM printer buffer, 

5 alternate IBM character sets, 

graphics, Greek and screen symbols, 

custom font design, 

high-speed character-mode output 

and full control 

of your Epson printer 

on one plain-English menu. 


Now you can have all of these features 
and more for your Epson MX. FX, RX, JX 
and LO-1500 printers. And all at the 
touch of a few keys. Printer Boss™ soft- 
ware is simply the ultimate in printer 
control I 

Print letter quality on your FX printer 
at full text-mode speed using our unique 
two-pass dot-matrix approach. Use this 
high-speed technique to overprint 
dots which fit precisely between the 
dots in the standard characters, filling 
in the annoying spaces and greatly en- 
hancing readability while avoiding the 
smearing effect of doublestrike or other 
print modes. Or print graphics-mode let- 
ter quality on the MX. RX and JX 
printers. 

Print multi-page spreadsheets or re- 
ports as wide as you like, sideways on 
your paper, in a choice of five different 
type sizes, with automatic pagination 
both vertically and horizontally, at high 
speed and on any Epson printer. 

Create a RAM printer buffer of from 1 
to 32K. so you can print in background 
while using your PC for other work. Buf- 
fer your normal, letter quality or side- 
ways printing for higher efficiency and 
throughput. 

Download any of 5 different IBM char- 
acter sets, Including the Matrix. Graph- 
ics 1 and Graphics 2 printer sets, the 


Screen set and the APL set. Use IBM 
block and line graphics characters. IBM 
screen characters. Greek and APL 
symbols on any Epson printer. Printer 
Eioss™ Is ideal lor IBM graphics soft- 
ware and for screen dumps. 

Or custom-design your own char- 
acter font using our new font design 
feature, and build a library of your own 
fonts for future use. 

Printer Boss™ also allows full menu- 
based operation of all control func- 
tions of all of the Epson printers. Select 
and deselect pica, elite, compressed, 
italic, enlarged, emphasized, double- 
strike. underline, superscript and sub- 
script for scores of different type faces. 
Switch the LQ-1500 between draft and 
letter quality. 

Set line spacing, right and left margins 
and skip-over-perforation. Load USA. 
France. Germany. England. Denmark. 
Sweden. Italy, ^ain and Japan lan- 
gauge sets. Control unidirectional, 
half-speed and proportionally-spaced 
printing. Store and retrieve 10 com- 
plete menu settings with a few key- 
strokes. Emulate the IBM-label printer 
for the IBM-PC. 

Print samples from the menu, or use 
program modules provided for printing 
ASCII tables and spreadsheet and text 
samples. Create ASCII files of data. 


corresponding to the stored menu set- 
tings. which can be accessed by or in- 
cluded in your own programs to set up 
the printer as you wish. 

Printer Boss provides all of the above 
features on one easy-to-use menu, 
and it's compatible and extremely use- 
ful with such word processing and 
spreadsheet programs as Wordstar, 
Lotus 1-2-3, Visicalc and many, many 
others. The package is streamlined, 
professional and intended for serious 
work by seasoned PC users, but is 
easily operable by the neoph^e. As a 
primary objective the development 
team designed the menu and its opera- 
tion to minimize mental effort and fa- 
tigue in printer set-up and operation, 
which is particularly important lor the 
newcomer to computers. 

Printer Boss™ runs on the IBM-PC. 
IBM-PCjr. IBM-XT or any compatibles; 
PC-DOS t.t. 2.0. 2.1 or equivalent; 
double-sided disk drive; 128K RAM; 
Epson MX. FX. RX. JX or LQ-1 500 print- 
ers or compatibles. 

Printer Boss™ $59.95. With Letter 
Quality or Sideline™ options $99.95. 
With both $139.95. Demo disk $10.00 
credited to order. VISA. MC. or send 
check. Free info. Dealers welcome, 
sales kit available. 


Printer Boss 

CONNECTICUT SOFTWARE 
30 WILSON AVENUE 
ROWAYTON, CT 06853 

INFORMATION: 

203 - 838-1844 

ORDERS ONLY: 

800 - 826-1589 
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YESI PLEASE SEND PRINTER BOSS TODAY! 

CXMfiGURATKDN 

< ) PRINTER BOSS $59 9S ( ) WITH LETTER80SS OPTION $99 90 

( ) WITH SIDELINE OPTION $99 90 ( ) WITH BOTH OPTIONS $139 85 

( } DEMO DISK $10 00 

ADD $2.00 SHIPPING ALL ORDERS CONNECTICUT RESIDENTS ADD 7 5% OUTSIDE USA AND CANADA 
ADD $1500 COD ADD $2 00 PURCHASE ORDERS ACCEPTED 

RftYMENT $ NAME 

( ) CHECK ENCLOSED 

( ) MONEY ORDER ENCLOSED COMPANY 

( ) COD 

( ) VISA CARD ( ) MASTERCARD ADDRESS 

CARD §: - • • 

EXRRES OTY/STATE/ZIP 

SKJNATURE 

DATE TELEPHONE 


YOUR DAYS OF 
BUYING TERMINALS 
ARE OVER! 

Now there's SmarTerm 
terminal emulation software 
for your IBM* PC. XT, AT 
or compatible system. All 
SmarTerm products offer 
comprehensive and exact 
terminal emulation, powerful 
file transfer facilities, and 
include TTY mode to link you 
to The Source. CompuServe, 
Dow Jones or other popular 
time-sharing services. We've 
included features such as 
ASCII and binary file transfer, 
multiple setup 
configurations, 
XMODEM and 
PDIP* protocol 



support, "smart" softkeys, plus 
European DOS support. 

SmarTerm 100 is your choice 
for DEC* VT100, VT102 
and VT52 emulation. 
SmarTerm 125 has all the 
features of SmarTerm 100, 
plus VT125 ReGIS graphics 
support. For Data General 
Dasher* D100, D200 or 
D400 emulation, you need 
SmarTerm 400. 

More than 15,000 users 
are already "hooked" on 
SmarTerm. Try it for 30 days, 
with full refund privileges, 
and you will be too. 

Persott, Inc. - 2740 Ski Lane 

Madison. Wl 53713 

(608) 273-6000 - TELEX 759491 




DO YOU DO WITH YOUR 
OBSOUTE TCRMINAL? 



Sm your n«m« in pnnil Send ut your idees lor use* of obeoleie terminsis replaced by SmarTerm 
The beet ideas wrtil be used in future ads Write Persoft, Oept. FISH., 2740 Ski Lane. Madison, Wl S3713. 


‘SWAfrriRM and POP am vadamark* « me * laW e a reffaiamo hadamart tt 

i"ie>na wm d ftu a naia Uatfvnea Carp ■ HC VT naOiS am rraaen^snla at Ogaai 
Edvpmam Cwp * OASMEn a a m gaaraa iradamara pt Oaa aana>al Carp 
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Benchmaiics 

For 

Netwxk 

Ratings 

Robert Cowart and Peter Feldmann 


S omeone once said that statistics 
often lie, and liars often use statis- 
tics. Whether the deception is 
intentional or unconscious is an- 
other question. Nevertheless, 
even computer users, who rely and often 
thrive on numbers, will sometimes distrust 
them. Yet the need to use numbers to 
objectively evaluate microcomputer net- 
works is obvious. 

When you decide which computer 
hardware or software to purchase, you 
compare features, including ergonomics 
and compatibility. You also consider the 
equally relevant, objective issue of speed 
because the value of computers is their 
ability to do work faster than people. 


Though personal preference for one com- 
puter ova artother has its place, to reach 
objective, reliable comparisons, we’re 
stuck with numbers to measure speed. 

The numbers are bertchmarks, and a set 
of testing procedures (or benchmark pro- 
grams) is used to generate them. 

CPU vs. Disk I/O 

CPU performance, although always 
important, is most obvious when you per- 
form mathematical calculations, such as 
recalculating a large spreadsheet, or run a 
program that is completely stored in 
RAM. Roughly speaking, performance in 
this area is a function of microprocessor 
clock speed, meaning that a machine with 


a faster microprocessor than the IBM PC, 
such as the AT&T 6300 or Compaq Desk- 
pro, will recalculate your spreadsheet fast- 
er than the PC. 

As you might expect, though, a com- 
puter system’s overall speed (often called 
throughput) is governed by its weakest 
link, not its strongest. This link to the real 
world is usually a disk drive. This “out- 
side world’’ connection from a computer, 
the input/output (I/O), includes, among 
other things, the printer, keyboard, CRT, 
network cable, and truxlem. 

Compared to the speed with which a 
microprocessor can move data, a floppy or 
hard disk drive is a sluggish behemoth, 
slow enough to leave the CPU twiddling 
its thumbs during periods of intensive disk 
activity. As a result, most computers are 
I/O bound, meaning that they can work 
only as fast as the physical devices 
attached to them work. Consequently, 
CPU speed is sometimes irrelevant to ulti- 
mate performance, and any thorough 
benchmarking procedure should be realis- 
tic enough to exercise all avenues of data 
flow through the system. 

Benchmarks 

Businesspeople, the bulk of potential 
network users, are usually more interested 
in prime rates than prime numbers. And if 
you believe the surveys and sales figures, 
most nucrocomputers run programs that fit 
into one of three areas: word processing, 
spreadsheets, or database managers. Con- 
sequently, using traditional benchmarks to 
evaluate computers is like choosing a ster- 
eo system by its power output instead of 
harmoiuc distortion curves. Benchmarks 
usually supply many numbers, but they 
only show a small part of the picture. In 
addition, the simpler the benchmark test 
(that is, the less it measures), the more 
accurate and, unfortunately, less meaning- 
ful it is. 

For our strategy in testing networks in 
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this issue, we tried to create relevant and 
repeatable benchmailts, designed for the 
microcomputer network environment. We 
wanted to test the networks thoroughly but 
only in realistic operating environments — 
combinations of software and hardware 
that simulate everyday situations. Al- 
though PCs and computer networks ate 
used in increasingly diverse applications, 
from tracking Olympic athletes to moni- 
toring space shuttles, we decided on more 
mundane but common computer/netwoik 
uses. For comparison in our local area net- 
work testing project we used a typical 
business office, a software engineering 
shop, and a transaction environment. 

Because the average size of a LAN is 
about four PCs, we began with this struc- 
ture to build each environment. This 
involved many hours of trial and error, 
because our tests had to be reliable, repeat- 
able, realistic, and automatically execut- 
ing (difficult with off-the-shelf software 
such as Mulliplan, dBASE II, and 
lAN:Datastore). The tests also had to be 
self-timing because we didn’t want to 
spend hours in front of PCs holding stop- 
watches; nor would that have been as 
accurate as self-timing. 

Test Carriers 

To duplicate the tests from one network 
to another and keep the framework of the 
tests from varying from one operator to the 
next, we designed a carrier program to 
hold the applications for the benchmark 
tests. This carrier was in the form of a 
standard DOS 2.x batch file, a list of sep- 
arate commands usually called from DOS 
that would execute automatically from the 
top of the file to the bottom and then loop 
around again for the next iteration of the 
test. 

We also wanted consistent timing for 
these tests and decided to put our comput- 
ers to work to help us run timing as well as 
conduct the applications programs. With 


some exceptions, it worked well and gave 
us a consistent set of times that we could 
use for comparison. 

We designed the batch files to control 


I or our strategy in 
testing networks, we 
attempted to create both 
relevant and repeatable 
benchmarks. 


execution of the benchmarks and save the 
results to another file, which could be ana- 
lyzed later. We gave the file extension 
.LCXj automatically to these files and 
wrote a simple program that read the 
.LCXj files, totaled and averaged the 
results, and then wrote an output file, 
which we then used as the basis for our 
network betKhmarking results database. 


Because one of the principles of a sci- 
entific study is to control as many vari- 
ables as possible, we had to be rather cau- 
tious in our methodology. Had we tried to 
test networks using real computer opera- 
tors sitting at keyboards, we couldn’t have 
duplicated exactly the timing of input to 
the networks from one test to another. 
Batch-testing files eliminated this source 
of variability. 

We also had to avoid the temptation to 
fine-tune our batch files to meet the idio- 
syncrasies of some networks; where nec- 
essary, we adjusted the batch files outside 
the main timing loop to avoid upsetting the 
statistics. 

Batch files, however, proved a mixed 
blessing because of their limitations. For 
example, our selection of application pro- 
grams (word processors, database manag- 
ers, and spreadsheets) was limited because 
we could only use programs that would 
accept input from a IX)S text file, ProKey 
(a keyboard simulator), or the applica- 
tion’s built-in keyboard macro (if it had 
one). We couldn’t use WordStar, for 


Not*: This fils doss sorts, irdsxss, copiss, appsnds, 
dslstss, and packs a dBASE I! databass. Callsd and control Isd 
by ths .BAT fils bslowi 

I DB. BAT - P. Fsldmann 9/10/8A (805) 967-7837 

: ssB Fllss nsedsd for this tsst: 

: DBASE program filss - DBASE.COM DBASEOVR.COM DBASEMSG.TXT 

t Sorting prgm and fils to bs sortsd - SORTDB. DBF SORTEST.PRG 
I This fils - DBASETST.BAT tons.com 

t Input filss “ NTR. TST - for C/R 0TIME. TST - to zsro time 

I A scrssn control utility - ESC.COM (not rsally nsedsd, but nics!) 

ECHO OFF 
CLS 

ESC C5{S4H 

pauss 

tons 

I TOP 

tons 

tons 

tons 

els 

scho DBASE II tssting is starting ovsr again, folks! 

ESC C7|15H 

1 Sst time to 0 to start tsst - rsdirset to nul fils 

TIME < 0TIME. TST > NUL 
DBASE dbob 

TIME < NTR. TST >> *l.LOG 

BOTO TOP {amUrntm) 


Figure 1: dBASE II disk-intensive program. 
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STRUCTURE FOR FILEt At DEALERS .DBF 

NUMBER OF RECORDSt OeeSl 

DATE OF LAST UPDATES SS/ia/S4 

PRIMARY USE DATABASE 

FLD NAME TYPE WIDTH DEC 


FLD 

NAME 

TYPE 

WIDTH 

001 

FIRM 

C 

028 

002 

ATTN 

C 

020 

003 

STREET 

c 

028 

004 

CITY 

c 

018 

005 

STATE 

c 

002 

006 

ZIP 

c 

005 

007 

COUNTRY 

c 

024 

008 

PHONE 

c 

012 

009 

ACCT 

N 

005 

010 

YEAR 

N 

002 

on 

RETAIL 

L 

001 

012 

6AL 

N 

007 

013 

MARK 

L 

001 


* program for benchmarking performance of varioue PC nettitorka 

• using dBASE II and a Music Dealer file Mith the following structures 

set talk off 

use dealers 

erase 
9 23,0 
? 

? •'* 

? **« dBASE II Network Crusher — PC Magazine Network Evaluatio 

? "* 

? "• by dBob Cowart 

? "* 

? -***♦♦♦♦#*♦*♦♦***********♦*****♦**♦***#***********♦*****♦*****♦****** 

? 

? 


by dBob Cowart 


PC Magazine Network Evaluation 


example, because once we entered Word- 
Star, we couldn't exit and return control to 
the batch file for the next iteration. 

Firing Order 

Once we wrote the programs, we had to 
choose on which of the four PCs in a net- 
work to mn each benchmark test and 
when. For example, should we start with 
just one, then progress to two, three, and 
four PCs running simultaneously? If we 
used a mixture of programs, how should 
we assign them? Assigning programs is 
important since the server typically will 
run its applications slower because of its 
additional network I/O handling responsi- 
bilities. Should we measure the time pen- 
alty for running a particular test on the 
server compared to running the same test 
on a workstation? With the help of Ziff- 
Davis’s Belmont Labs, Bob Buchanan of 
3Com Corporation, and Bob Hooper, an 
independent consultant, we finally arrived 
at the methodology that follows. 


• delay. . . 
store 0 to K 

do while k <50 

store X'4’1 to x 
loop 
enddo 

• 17, 17 say "1. " 

9 18, 17 say "2. " 

9 19, 17 say "3. " 

9 20, 17 say "4. " 

9 21, 17 say "5. - 
9 22, 17 say ”6. ” 

0 17,20 say "Sorting on firm to dlrfirm 
sort on firm to dlrfirm 

use 

• delay. . . 

* delay. . . 

store 0 to M 

9 12, 12 say “a***************- 
9 14, 12 say "s************#**! 
do while X <1 15 

9 13,12 say Dela; 

store xaS to x 


Delaying for 30 seconds 


(Figun I comtiMies) 


Productivity Environment 

The most common use of networks is in 
a multi-PC office where the PC’s tasks 
include word processing, spreadsheet ma- 
nipulation, and data processing. Word 
processing will probably be more popular; 
so we assigned that task to two worksta- 
tions. We assigned database manipulation 
and spreadsheet work to the other two. We 
designed the productivity environment to 
simulate four workers’ average use of this 
network. 

• User I , working with a database, calls 
up dBASE II, loads a 100-recotd, name- 
and-address file, sorts the file to another 
disk file, appends several records, deletes 
them, creates an index, and then exits back 
to DOS, storing the elapsed time to disk. 
Several 30-second delays thrown into the 
program simulate the thinking time, tele- 
phone answering, and so forth that will 
often occur in an office setting. Figure 1 
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A 3M diskette can 
make one read/write pass 
on every track, every hour, 
every day for 200 years and 
still be in terrific shape. 

Has 3M discovered the 
floppy fountain of youth? 

In a way, yes. 

We discovered that if 


you want to make a floppy 
that’s certified 100% 
error-free and guaranteed 
for life, you have to make 
every last bit of it yourself. 

That’s why we’re the 
only company that con- 
trols every aspect of the 
manufacturing process. 


We make our own 
magnetic oxides. And the 
binders that attach them 
to the dimensionally 
stable substrate. Which 
we make ourselves from 
liquid polyester. Which 
we make ourselves. 

We also test our 




floppies. At least 327 ways 
And not just on exotic 
lab equipment with per- 
fectly aligned, spotless 
heads. But also on office 
equipment like yours 
We even reject a dis- 
kette if its label 
is crooked. 


Some companies 
claim their floppies are as 
good as ours. 

They should live so 
long. 

One less thing tD 
worry about 


CIRCLE 505 ON READER 
SERVICE CARD 
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shows the program listing. 

• Users 2 and 3 on each network mn a 
program (actually written in dBASE If) 
that simulates a typist’s duties, by typing 
lines of characters to the screen, pausing, 
going to the bottom of a file, then opening 
and writing some information to a file and 
closing it again. We intentionally kept the 
disk I/O light, as in any word processing 
environment. We could not use WordStar 
because of the problem discussed earlier. 
Figure 2 shows the listing, 

• User 4 is a spread.sheet operator who 
calls up Multiplan and then loads a rela- 
tively small file. All keystrokes are exe- 
cuted automatically using ProKey. Next, 
the matrix is enlarged to 30 x 30, and a 
recalculation is performed. All formulas 
are relatively simple, using the primary 
mathematical functions. Finally, the file is 
saved under a new name, closed and 
deleted, and the elapsed time is recorded in 
a disk file. Figure 3 shows the listing. 

Development Environment 

Although heavy-duty programming is 
normally done on a mainframe or dedicat- 
ed development system, the demand for 
programs to run on the IBM PC and com- 
patibles leads to increasing use of PCs as 
programming development stations. We 
desigrred the development environment 
test to make very heavy use of the user 
station’s CPU and server disk I/O (and, 
consequently, the network’s data path). 

Because of the amount of disk access 
needed to perform the assemblies and 
compilations, the server’s hard disk rarely 
got a breather. Probably no realistic net- 
work demands so much of its resources as 
this program does; we fully expected to 
mn into problems in using this test file, 
and we did. Several networks passed this 
test, however, and some did very well 
indeed. 

Those of you who are familiar with the 
subtler details of programming should find 


0 13| 12 say **•«• 

Delaying for 30 seconds «««" 

stors x+; 

to X 


store 

x-l to X 


store 

x-1 to X 


store 

x-l to X 


stov'e 

x-l to X 


9 13, 
loop 

5 say 


eriddo 



9 13, 12 say " 



9 14, 12 say " 


" 

9 12, 12 say “ 


■ 

use dealers 



* this one creates an index on a 29 character field. 

use dealers 



9 16,20 say "Indexing on firm 
index on firm to dlrfirm 

(20 chr field) " 

use 



• delay. . . 



store 0 

to X 


9 12,12 



9 14, 12 say 

do while 

X <115 


9 13, 12 say "••• 

Delaying for 30 seconds *««" 

store 

x+5 to X 


store 

x-l to X 


store 

x-l to X 


store 

x-l to X 


store 

x-l to X 


9 13, 15 say 

•• 

" 

loop 



enddo 



9 13, 12 say " 


X 

9 14, 12 say " 


* 

9 12, 12 say " 



use dealers 



* creates another index which 

will be used for appending 

use dealers 



9 IS, 20 say "Indexing on year 
index on year to dlryear 

<2 chr field) " 

use 



< delay. . . 



store 0 

to X 


9 12, 12 



9 14, 12 say "a**************#*****#*******#******#***#****#**" 

do while 

x<lis 


9 13, 12 say 

Delaying for 39 seconds a*a" 

store 

X4-S to X 


store 

x-l to X 


store 

x-l to X 


store 

x-l to X 


store 

x-l to X 


9 13, 15 say 

•« . 

•• 

loop 



enddo 



9 13,12 say " 


H 

9 14, 12 say " 

9 12, 12 say " 


" 

use dealers 

* now just copy 

a file to see 

how long it takes. (Pigmt i eomtinues) 
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u«« d»al*rs 

0 20,29 say ''Copyino th« dealer file to Temp.dbf" 
copy to temp 


Delaying for 30 aaconds 


• delay. . . 

store 0 to K 
0 12, 12 say **• 
0 14, 12 say "*• 
do while X (115 

9 13,12 say "«« 
store x*5 to x 
store x-1 to x 
store K-*! to x 
store x-1 to x 
store x-1 to x 
9 13, IS say " 
loop 
enddo 

9 13,12 say " 

0 14, 12 say * 

0 12, 12 say ** 


use dealers 

0 21,20 say "Setting 2 indexes on and appending a record." 
set irtdex to dlrfirm, dlryear 
append blank 

replace fire with "Harris" 
replace year with dl 


delay. . . 

store 0 to X 
0 12,12 say "*• 
0 14, 12 say "a* 
do while k< 115 
0 13, 12 say 
store x+S to x 
store x-1 to x 
store x-1 to x 
store x-1 to x 
store x-1 to x 
0 13,15 say " 
loop 
enddo 


Delaying for 30 seconds 


0 13, 12 say " 

0 14, 12 say " 

0 12, 12 say " 

use dealers 

0 22,20 say "'deleting one record... and packing" 

goto bott 

delete 

pack 

? chr(7> 

? chr<7) 

? chr<7) 

7 chr(7) 

? ehr(7> 

? chr<7) 

? chr(7> 

? chr<7) 

? chr(7> 


the following list of 1 3 steps that the batch 
file executed enlightening. (We used 
IBM's Macro Assembler and BASIC 
Compiler.) The program in f^igure 4 
assembles both sample files on the MASM 
disk, links them, deletes the .OBJ files, 
runs the program, deletes the program, 
compiles a version of PC-TALK III, links 


vy measuring the 
amount of slowdown 
from the addition of each 
extra station, we could 
see how much slower a 
four-user network is than 
a two- or three-user 
network. 


PC-TALK III, deletes both the OBJ and 
.EXE file, assembles a file dumping pro- 
gram, links it; runs the program (dumping 
itself to the screen); deletes it; gels the 
elapsed time; and loops back to the begin- 
ning. 

Unlike the productivity environment, 
which uses several distinct benchmark 
programs assigned to each station, the 
development test uses one batch file pro- 
gram. Thus, we were free to explore in a 
more controlled manner another important 
variable in network performance — the 
amount of system degradation (overall 
slowdown) with the addition of each extra 
station, one at a time. By measuring this 
slowdown, we could address the popular 
question. "How much slower is a four- 
user network than a two- or three-user net- 
work?” For insight into each type of net- 
work, you should refer to the benchmark 
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And AT&T, Columbia, Compaq, Corona, Eagle, TI Professional, and 
QICSTOR-PLUS, PC-DISC. PC-BACKUR PC-CARD. and PC-9 TRACK. 
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results from elsewhere in this section. 

To measure this degradation, we ran 
the development environment batch file 
four times; first, on the server alone, then 
on one workstation alone. The difference 
between these two figures indicates the 
degradation that the network imposes. 

Next, we ran the test on both of the two 
workstations simultaneously and, finally, 
on four workstations simultaneously. In 
most cases, we skipped the three-station 
test because we were able to extrapolate 
the curve of degradation fairly well using 
the other figures. On some networks, the 
program wouldn’t execute on four sta- 
tions; so, where noted, we used three 
instead. 

Transaction Environment 

Letting a network's multiple users 
enter, edit, and otherwise manipulate 
records in a single large database is a use- 
ful though difficult goal in networking. 
Multiple use of a single database is possi- 
ble only if you keep intact the integrity of 
the database as a whole by flagging or 
identifying each individual record in the 
file as an entity. 

You also must restrict access to records 
to one user at a time. If you simply try 
sharing and editing a database using a pro- 
gram designed for a single user, such as 
dBASE II, you’re inviting catastrophe. 

Unfortunately, few programs currently 
sport true multi-user capability. One rea- 
son for this is the lack of standards for 
implementing the necessary record-lock- 
ing scheme, which is required in order to 
avoid the inevitable collisions that would 
occur when two people try to use the same 
file. And because each netwwk operating 
system works a bit differently, a manufac- 
turer’s development cost and time for 
rewriting a program to run on all the net- 
works can be prohibitive. 

Another problem is that most of the 
popular database programs weren’t de- 


• DBASE programs for testing 

This first one is called dbsec. prg and emulates some light typing 
to screen and saving to disk, similar to a word processor. It is 
called by the batch file just before it. 


} DBSEC.BAT - COUART 9/10/84 

: Files needed for this testt 

: DBASE program files - DBASE.COM DBASEOVR.COM DBASEMSS.TXT 

T DBSEC.BAT , tone.com 

t Input files - NTR. TST - for C/R BTIME. TST - to lero time 

ECHO OFF 

CLS 

pause 

I TOP 

els 

echo Typist Emulator is starting over again, folks) 

I Set time to 0 to start test ** redirect to nul file 

TIME < 0TIME. TST > NUL 
DBASE dbsec 

TIME < NTR. TST >> Itl.LOG 
SOTO TOP 

* This is the dbase II file used. Note just one field, but lots 
of text (S0 characters) to fill up the screen, and take up about 
the same disk space as 100 lines of text in a text file. 

STRUCTURE FOR FILEl AlTYPIST .DBF 

NUMBER OF RECORDS i 00099 

DATE OF LAST UPDATEt 09/15/84 

PRIMARY USE DATABASE 

FLD NAME TYPE WIDTH DEC 

001 INFO C 050 

«• TOTAL •• 00051 


* file DBSEC. PR6 

« Typist emulator for benchmarking pc nets for pc mag. 

♦ robert cowart 09-14-84 
set talk off 

7 “Opening the file called typist. dbf“ 
use typist 

erase 

7 

7 "Light-duty FILE OPENING AND CLOSING PROGRAM - WORD PROCESSOR EMULATION" 
7 “Another net-crusher by dBOB. Inspired by Peter Feldman'* 

7 

7 

7 "ABCDEF6HI JKLMNOPQRSTUVWXYZ 1834587 " 

? 

•delay 

7 

7 "DELAYING " 

store 0 to K 
do while x <100 
store x+1 to x 
enddo 

7"1234567B90f0esX^»*()_+-«aB" 

? 

7"dfjghjkl qwertyuiopC3/.,mn" 

? 

•delay 

7 

7 "DELAYING " 

store 0 to X 
do while x(100 
store x+1 to x 
enddo 


Figure 2: Word processing simulation program. 
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7 "Just printing things tQ ths screen as Might occur during" 

? "thM uss of a Mord procMSsing package. This cnethod mss used" 

7 "because we needed to autoMate the benchmarking process, and" 
7 "word-processors don't usual 1/ allow this type of automation" 
7 "from the command line." 

•delay 

7 

7 "DELfiYING " 

store 0 to K 
do while x<100 
store M^l to K 
enddo 

7 

7 

’’ "displaying next 15 records..." 
display next IS 

•delay 

7 

7 "DELAYING " 

store 0 to X 
do while X <100 
store K+1 to X 
enddo 

7 "Changing several lines in the file..." 

7 "Going to bottom of file. 
goto bottom 

7 "Went to bottom of file" 

7 "Replacing last record with new text..." 


REPLACE info WITH "now for a modification of a line of text..." 

7 "Going to record i 50..." 

50 

7 "Going to bottom of file..." 
goto bottom 

•delay 

7 

7 -DELAYING " 

store 0 to K 
do while X <100 
store x^l to x 
enddo 
7 

7 "Going to top of file. .." 
goto top 

•delay 

7 "DELAYING A LONG TINE " 

store 0 to X 
do while x<l000 
store x^l to x 
enddo 
7 

7 "GOING TO THE BOTTOM OF THE FILE NOW. . . " 
goto bott 

7 "Now closing the file, and exiting to network operating system." 
• Ring the bell several times to announce end of test... 

7 chr<7i 
7 chr(7) 

7 ehr<7> 

7 chr(7) 

7 chr(7) 


7 "•«•«•«•««*•««•«••••••••••••••••••••••••••••••••«••••••«•••*«•*•••" 


(Figmn 2 ends) 


signed for a multi-user environment, and 
adding this feature as an afterthought is 
difficult. It’s usually easier to .start from 
scratch. For example. Ashlon-Tate's 
dBASE If Multi-User, after months of 
work, is available as of this writing only 
for the 3Com network. (A version for the 
Novell NetWare network operating sys- 
tem is in the works.) 

For our testing, of course, we needed a 
database program that at least claimed to 
mn on all our networks. This narrowed the 
choices considerably , and the only one 
that was shipped to PC in time for testing 
was LAN.Datastore by Software Connec- 
tions. So we used it but not without rather 
substantial difficulties. 

IAN :Dalaslore supplies adequate 
record-locking when multiple PCs use it, 
but at a price: Its main program occupies 
more than 225K, not counting an overlay 
message file (without which it won’t run) 
of I(K)K. This means a total of 32SK bytes 
before you call up a data file to work on. 
The database files them.selves aren’t light- 
weights, requiring close to 60K to store a 
file of 100 names and street addresses, 
each 60 bytes long, for a data control over- 
head of about 900 percent. 

An obvious corollary of this tremen- 
dous program and data file size is slow 
execution speed, and LAN.Datastore met 
our expectations in this regard as well, 
taking alnxrst I '/t seconds per record to 
copy a file from one database to another. 
But it worked fairly reliably on most of 
the systems. 

We thought it imperative to test the net- 
works in a transactional multi-user envi- 
ronment; so we gritted our teeth, filled 
each user station with 640K of RAM, and 
set to work. The benchmark file we came 
up with was fairly simple, though getting 
there was quite a challenge. For reasons 
still unknown, ProKey wouldn’t control 
LAN :Datastore properly and caused a 
variety of errors. When we called Soft- 
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ware Connections, we were informed of 
an undocumented feature of the program 
that aJlows auto-execution of keystroke 
files. 

In its final form, the transaction envi- 
ronment test uses three levels of control: A 
batch file invokes ProKey\ ProKey loads 
IAN :Datastore and its key file, which 
then takes over. The file subsequently 
loads a database of names and addresses, 
adds three new records, sorts the file, 
deletes three records, displays some vital 
statistics about the database, and exits. We 
ran the test in identical configurations to 
the development environment tests (single 
user, two users, and four users), but in this 
case, all stations competed for access to 
the same database concurrently rather than 
using private read/write files in separate 
subdirectories. Figure 5 shows the list- 
ing. 

Observations and Conclusions 

Despite the many grueling hours we 
spent in the development, execution, and 
tabulation of our results, there were times 
when even our best efforts were thwarted. 
Some of the networks simply wouldn't 
cooperate with our procedures, although 
all of our tests ran flawlessly on standalone 
PCs and XTs as well as on the majority of 
the networks. 

Sometimes a phone call to the network 
manufacturer’s technical support group 
cleared up the problem. 

Our first serious problem occurred dur- 
ing the development stages of our batch 
files, when the Fox 10-Net refused to run 
batch files correctly by failing to find 
existing programs and files on the server’s 
hard disk and by occasionally hopping 
over command lines. We found no solu- 
tion for this error. 

Another abnorrrrality surfaced when the 
Corvus network ran the server’s internal 
clock backward. This obviously confused 
our batch file titning procedures, but add- 


.this is a test batch file for multiplan 

break on 
pkload 

prokey mp-pro/r 
prokey/f- 

.this should sloM up the typing 

time< tf 

(Start 

prokey Cf93 

mp 

time<t i>%l. log 
goto start 

THE PROKEY FILE... 


<begdef> <f9> 

<cmd> d3. 0 <enter> f <cmd> dS. 0 <enter> d <enter> 
<tab>^<entor> <cmd>d2.0 (enter) 
vl000<enter> (cmd) d2. 0 (enter) 

(dn> vrlcl/ (rowO^columnO ) (enter) 
cd30 (enter) (cmd) dS. 0 (enter) 
cr (tab) trSScl (enter) 
t (cmd) dS. 0 (enter) sdummy (enter) 
yq (cmd) dS. 0 (enter) y (enddef ) 


Figure 3: Multiplan testing using ProKey and a batch file. 


Program Development Environment 


Source listing for the development environment written by Bob 
Hooper t 

TTME(tf 

jSTftRT 

masm EXMPIM; 

masffl rXMP2M; 

link EXIlPtM EXMPSM; 

del EXMP7M. OBJ 

FXMPlM(EXINriL 

del exmplm. exe 

BPSCDM PCTj/E 

LINK PCTj 

DRL PCT. OBJ 

DEL PCT.EXE 

masm DUMP{ 

1 ink DUHPt 

nirnp dump.exe 

del DUMP, exe 
TIME(t )) Kl.LOQ 
TIME (t 
SOTO STPRT 


Figure 4: Program development environment. 


ing an AST hardware clock board in the 
server PC eventually set things straight. 

The TeleVideo network threw a 
wrench into the works when it simply 
refused to run dBASE II, of all programs. 
(You would think this program, because 
of its popularity, had been thoroughly test- 
ed by the company.) This development put 


a damper on our productivity environment 
testing until a TeleVideo representative 
arrived with a modification to both dBASE 
II and the TeleVideo operating system 
(a version of Novell’s NetWare). Appar- 
ently the company has documented the 
necessary changes (though we didn’t see 
them) so that the user can make the proper 
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adjustments himself. 

In addition, LAN :Dalaslore simply 
won’t run on any of the XT servers under 
Novell’s NetWare. We encountered no 
problems on the three workstations, how- 
ever. 

Another problem worth noting, and a 
challenge when testing speed performance 
of networks, is the occasional appearance 
of the familiar message: 

Error reading drive C: 

Abort. Retry, or Ignore? 

At first, we were concerned that this 
message indicated a true read/write error 
to the server’s hard disk. But we discov- 
ered that the message appeared only dur- 
ing heavy disk activity; at other times, the 
disk seemed fine. After considerable 
thought and consultation with manufactur- 
ers, we found that Just as when you run 
normal DOS, if your computer must wait 
too long to communicate with a disk drive, 
this message pops up. It’s simply a "time- 
out” problem. 

In our networks, sometimes the serv- 
er’s disk and the network data path (cable) 
ate so busy that one of the stations takes a 
time-out while waiting for data from the 
disk. We decided that this is normal, and 
inclusion of the retry is a legitimate part of 
the benehmark test. 

If you’re considering the purcha,se of a 
PC network, look over our findings care- 
fully, considering the type of programs 
you intend to run. Keep in mind that while 
trying to simulate typical applications 
environments, we intentionally put the 
networks under an unreasonable amount 
of stress. 

You can usually expect greater reliabil- 
ity and speed than we experienced, but 
beware — networking technology is a 
quickly evolving field. Prepare yourself 
for more and different problems than when 
you use your PC as an independent work- 
station. ■ 



This is ths bstch fils 

scho off 

els 

ECHO ■■■■Output Mill bs Mrittsri tot Al.LOG 
IF EXIST XI. LOG GOTO SCRATCH 
scho . 
scho . 

scho LMTEST2.BAT 

ECHO FsldMsnn, Hoopsr ft COMsrt 9/&0/fi4 

scho This fils Hill bring up LAN : DATASTORE 

ECHO snd run it sutomst ical 1/ using PROKEV and 

scho LANiDataStors* s auto ksy fils, 

scho A tims ssqusncs Mill thsn be called to writs 

scho the slapssd tiws to the spscifisd fils with 

scho an extension of .LOG 

scho . 

scho •* uses lantsstS. ksy Proksy fils «* 

scho •• uses lantsst.kkl Ian datastors ksy fils *• 

echo . 

scho DON'T HIT RETURN WHEN LAN t DATASTORE asks you to!! 

PKLOAD 

PROKEV lantsste. ksy/R/F> 

ECHO »••• PROKEV NOW READV FOR TEST! 

ISCho PRESS ANV KEV WHEN READV TO BEGIN, THEN i 

■ECHO TYPE ALT-F9 FOR EACH ITERATION YOU WISH TO RUN NOW. . . 

lECHO « • • • « (is. typing alt-f9 three times will run 3 iterations.) 

pause 

I — Actual test starts hers. 

STOP 

CL6 

ECHO •••#•*««*• NOW AT BEGINNING OF BATCH FILE *•••»•»* 
ECHO . 

t zero tims hers 
TIME < 0NTR. T9T 
ECHO . 

I invoke datastors (Proksy will add input to program) 
proksy Caltf9] 

D6T0RE 

I display results to screen (can bs deleted if desired) 
t TYPE REPORT - eliminated - errors created by several 
t users creating reports with the same name. 

I get elapsed time here and write to filename. LOG 
TIME < NTR.TST >> XI. LOG 

I display results on screen (could be to printer ?7) 

ECHO ■«■■■■■• Here are test results so fan 
TYPE XI. LOG 

I get rid of extra disk file 

I eliminated •* this line too. see above DEL REPORT 
ECHO . 

ECHO ••••»• NOW GOING BACK TO TOP OF TEST PILE •**••• 


I loop to top of test 
GOTO TOP 
exit 
I SCRATCH 

ECHO ■■■•X1.LOG ALREADY EXISTS 

ECHO EXITING FILE 

EXIT 


Floiire 5: Transaction environment testing prin edure. 
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ThmLocal Area NetWorld 


Open up your world with DMS HiNet'" networked 
systems, the solution to your needs for communica- 
tions, data storage and security, personal computing, 
and reliable backup. Where others provide only com- 
ponents, we provide everything— IBM-compatible 
workstations, interface cards for IBM PCs™ and com- 
patibles, high-capacity hard disk storage, network 
and operating system software, and cabling. 

Up to 63 users on each network can share data, pro- 
grams, and peripherals. Multi-user applications thrive 
in the HiNet network environment. And HiNet-to- 
HiNet communications allow users all over the world 
to talk to each other inexpensively. 

The enhanced DMS 816 PC-compatible workstation 
with high resolution graphics takes advantage of 
MS-DOS,™ the wealth of PC-DOS™ software, and 
CP/M-86'"orCP/M-80™ programs. For special pur- 
pose graphics applications, such as Computer-Aided 
Design, the DMS 5000 series HiNet workstations 
provide computational speed 
and very high resolution at an 
incredibly low cost per user. 


If you already own IBM PCs or compatibles, connect 
them to HiNet with HiNet/PC Adapter cards. Con- 
serve your investment while expanding the utility of 
your system. 

Our new streamlined master server offers a wide 
range of hard disk capacity, plus flexible backup 
options. And the DMS MimicMaster™ brings no-fault 
computing to the network world by offering true 
redundant processing. 

Some of the largest firms in the world utilize Digital 
Microsystems' HiNet networked systems for dis- 
tributed data processing, micro-mainframe commun- 
ications, and data security. They know they have the 
support of an international company, which is part 
of Extel Group PLC. 

If you'd like to enjoy the productivity that a net- 
worked system provides, call or write the people at 
Digital Microsystems today for 
information on HiNet. 

You’ll net the world. 


Digital Microsystems 



trademark or Oi 9 MMcrocy««m«.tne lBMPCliatrB(l«rnarfco4ln(«mationalBu«naMMach<n« PC'OOSia«traclemar<(oflnl»rnationaiBu*tn««Maehir>M 
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Giant Killer 


$195.00 (0K) 


Thi n ki n g of buying a muUl- 
functlon board? You owe It to 
yourself to check out the 
BTSPlus. 

There’s a new entrant Into the 
IBM PC multifunction board 
market and we are proud to be 
the first company to sell their 
products. Basic Time’s BTSPlus is 
a functional equivalent to AST's 
SixPakPlus^"* and Quadram's 
Quadboard’’*, but at a fraction of 
the price. 

BTBPlus Is made with scrupu- 
lous attention to quality and 
detail. Basic Time runs aU their 
boards through a battery of tests 
throughout the production pro- 
cess with all options installed. 
This insures that if you buy a 64K 
board today, it will function nor- 
mally when you upgrade it later. 
BTBPlua comes with memory 
sockets for adding up to 384K, 
parallel printer port, asynchronous 
conununications port (RS-232C), 
electronic disk emulation and prin- 
ter spooling software, and cable 
mounting bracket All functions are 
fully IBM compatible. Our price, 
$198.00, includes a one year war- 
ranty. 64K memory, inst^ed and 
tested, is available for $35. An 
optional game port for $20. 


Qubie’ has been a pioneer in 

marketing quality products, provid- 
ing service to back them up and 
offering them at low prices. You 
don’t supply companies like IBM, 
Exxon, General Motors and Lock- 
heed unless you have first-rate 
products and service. Join the tens 
of thousands of corporations, insti- 
tutions and PC owners who have 
come to Qubie’ for enhancement 
products. 

Good service starts with an- 
swering your questions before 
and after you buy. It continues 
with same or next day shipment of 
your order. Since we only sell a 
few selected products, we have 
the information and inventory to 
help you fast. 

We perform repairs in our own 
service department within 48 
hours, should you ever need ser- 
vice during the one year warranty 
period. 

Our price is the whole price. 

All prices include UPS surface 
charges and insurance. In a hurry? 
Two day UPS air ssvice is just 

Corporations, dealers and iiuti- 
tutlons, call for volume purchase 
price information. 
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No Risk Gnarantee 

If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in- 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don’t like. 

1 




Order Today, Shipped Tomorrow! 

For fastest delivery, send cashiers check, 
money order, or order by credit card. Per- 
sonal checks, allow 18 d^s to clear. 
California residents, add 6% sales tax. 

Hours; Mon.-Fri 8:00 a.in.-6:00 p.m. PST 
Sat. 9:00 ein.-l:00 p.m. I%T 

( 800 ) 821-4479 

Toll Free Outside California 


( 805 ) 987-9741 

Inside California 

QUBIE' t 

4809 CaUe Alto 
Camarillo. CA 93010 


London (01) 223-4S69 
Paris (01) 321-8316 
Sydney (02) 579-3322 


COnbie’ 1984 


I 



covet STORY • BENCHMARKS 


LAN Speed Trials 


John Dickinson 

Finding the right local area network for 
your environment and applications can be 
a complex task. 

When you are sorting through all the 
products there are to choose from (and 
more are on the way), you have to consider 
network performance and overall cost as 
key factors. PC'i LANmarks should help 
you find your way. 

LAN pricing tends to be complex, but a 
general mie is that actual LAN costs 
depend on the number of workstations 
you'll start with and how many you plan to 


attach in the future. The per-station cost of 
a LAN will go down as you add worksta- 
tions, so a four-station network that seems 
relatively expensive may be more cost- 
effective if you plan to add to it in the 
future. You can compare LAN costs using 
PC'% graph of per-station cost for each net- 
work when it is configured with from 3 to 
20 stations. 

Raw LAN transfer rates (megabits per 
second transferred over network lines) 
show the potential performance available 
from each network’s hardware. A bar 


How Do the Networks 
Stack Up Against a PC? 

You might be wondering what all the 
benchmark numbers really mean to 
you. One way to use these findings is 
to compare the LAN figures to the 
perfomiance of a standard PC-XT 
doing the same jobs. These figures 
show how the benchmark programs 
run on a 5 1 2K PC-XT using PC- DOS 
2 . 0 . 


Task Time 


Development 62 Seconds 

Prrxluctivity 91 Seconds 

LAN: Datastore 208 Seconds 
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by Robert Conrad 


by Robot Conrad 


BBIICHMMK8 


The bottom line is the amount of work you can actually do 


Throughput 

times 

(in seconds) 
3Com Native/AT 
3Com NativeXT 
3Com Novell XT 
3Com 3Server 
AST-PCnet II 
Corvus Omnishare 
Corvus Novell 
Oavong Multilink 
Oavong Novell 
Fox lO-NET 
Neslar PLAN 3000 
Novell NetWare/S 
Orchid PCnet 
Quadnet VI 
Quadnet IX 
TeleVideo PM/16 
UBI Net/One 
XComp X-Nel 


Development 
0 300 600 


Productivity 

900 0 50 100 150 200 



LAN datastore 
0 50 100 150 200 




graph lets you compare the transfer rates 
for each local area network that PC Mag- 
azine tested. 

Transfer rates are the most readily 
available LAN performance number, the 
bottom line on performance, however, is 
the amount of work you can push through 
each attached PC. The throughput bar 
charts show you how many seconds each 
network PC tested took to perform each of 


the tasks (development, productivity, and 
LAN: Datastore) described in the bench- 
mark methodology article (see “Bench- 
marks for Network Ratings”). In some 
cases the network tests were run with alter- 
nate hardware configurations or with 
Novell’s NetWare operating system, and 
these times are shown on the chart. The 
standalone PC times show you how fast 
the same applications can be expected to 


run on a standard PC-XT. 

Performance and cost statistics can help 
you find your way, but some important 
items just can't be measured with num- 
bers. To find out how easy a network is to 
set up and use or how well it protects your 
files and applications, you can resort to 
words by reading the reviews to see how 
well each network stood up to our authors’ 
scmtiny. ■ 
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“We decided waiting another 
decade for the standard in 
business software was too long.” 


Instead, Macola, Inc. has taken the Standard in 
Business Applications Software for m/n/computers, 
from MCBA,® converted it to R/M COBOL for 16-bit 
computers, and created, we believe, the Micro-Standard. 




BOMP 


Hundreds of microcompu- 
ter business applications pack- 
ages from scores of program- 
mers were rushed to market 
during the last ten years as 
the microcomputer became an 
everyday business tool. 

Many were fine packages— 
filling niches, stop-gapping 
problems, allowing the busi- 
nessperson to maintain — 
probably not drop behind, but 
definitely not surge ahead. 

What was missing from 
these packages varied from 
package-to-package. Some 
lacked power. Some, simplicity. 
Others, clarity. Most lacked 
real integration. 


Some Old 
Software 


During those ten 
years, Mini-Com- 
puter Business Ap- 
plications, Inc. 

(MCBA), was quietly 
establishing the standard 
Business Applications Soft- 
ware for minicomputers. 

Today, much of the new soft- 
ware developed by other com- 
panies boasts compatibility with 
MCBA’s packages. 

Macola, Inc., finding the cur- 
rent micro-packages unaccept- 
able against the standards they 
sought, and realizing the time 


involved in developing their 
own set of packages, approach- 
ed MCBA, obtained the rights 
to convert the powerful mini- 
computer 
software, 
then did just 
that. 

Thanks to 
Macola, the 
micro-com- 
puter in- / 
dustry 

can now run 
the Micro- 
Standard in 
the following 
financial soft- 
ware . . 

Accounts ’ 

(A/R), Gen- 1 
eral Ledger 
(G/L), Ac- 
counts Pay- 


show you how Macola Finan- 
cial Software will handle you/- 
specific needs. 

If you are 

, pttMli 


“Waiting ten years was worth 
it for software this good.” 


able (A/P), Payroll (PR), 
Inventory Management 
(I/M), Customer Order 
Processing (COP), Bill 
of Material Processor 
(BOMP) and Assets and 
Depreciation (A/D). 

This menu-driven financial 
software is easy to run, the 
User’s Manual, easy to under- 
stand and the entire system, 
easy to afford. 

But running-is-believing, so 
we’ve set up two toll-free lines 
for you to telephone us and 
ask the questions that will 


an End User or inter- 
ested in Dealership Arrange- 
ments, call us toll-free any- 
where in the Continental 
United States at . . . 

1-800-468-0834 
(In Ohio only) 
1-800-468-0833 


FINANCIAL SOFTWARE 

P.O.Box485, 181 South MainSt. 
Marion, Ohio 43302 


MCBA i« the regiatered tndemark of Mini-CoiMUter Bunneu Ai 
retislered trademark of Hewlett-Packard, tnc.. Tl la the registered 
trademark of Macola. Inc. 


}pl>ca(iona. Inc.. IBM PC. XT artd AT are the registered trademarks of Iniemaiional Business Machines. Inc.. HP is the 
trademark of Texas Instruments. Inc., R/M is the registered trademark of Ryan McFarland. Inc . Macola is the registered 
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NETWORK HIGHLIGHTS AT A GLANCE 


Architecture Security 


8Com EtherSeries 
Fox 10-NET 
AST-PCnet II 
Copvus Omnlshare 
Davong Multllink 
Nestar PLAN 3000 
Novell NetWare/S 
Orchid PCnet 
Quadnet VI 
Quadnet IX 
TeleVIdeo PM/18 
UBI Net/One 

XCOMP X-Net 



d 






NESTED/ 
STAR / 



nfina> 

frrW 






/ 



/ 



/ 

i 




JTOP 5' 



i 




TOP 51 


JTOP 5J 




Ring/Bus/Star 


Login ID 


File Passwords 


File Protection 


qj 

Record Protection 
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NETWORK HIGHLIGHTS AT A GLANCE 


Shared Peripherals Available 


8Com EtherSeries 
Fox 10-NET 
AST-PCnetll 
Copvus Omnishare 
Davong Multilink 
Nestar PLAN 3000 
Novell NetWare/S 
Orchid PCnet 
Quadnet VI 
Quadnet IX 
TeleVideo PM/IO 
OBI Net/One 
XCOMP X-Net 

















Serial Printers 


Parallel Printers Plotters 


Hard Disk 


Tape Drive 
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GENOA Spectrum . . . 
runs color (and monochrome) software 
on either color or monochrome monitorsi 


16 Colors 


PC Paint 


FUa 16 SHADES 




132 Columns 


16 Shodes 


Run IBM and Plantronics color 
programs in either color or mono- 
chrome and hove the best features 
for a lot less. 

Fully compatible with IBM color and monochrome software 
plus all Plantronics color graphics and popular Hercules 
graphics. 

Run color software on monochrome monitor in 16 shades, 
all in full screen. 

High resolution graphics. 720 x 348 on IBM monochrome 
monitor. 

132 column text in both color and morxjchrome mode. 

1 Year Full Warranty 

Every unit is thoroughly tested before shipping and our 
warranty includes both parts and labor. 


Compare The Genoa Spectrum Before You Buy! 


Genoo 

Spectrum 

horodise 

Moduior 

GrapTwcs 

Hercules 

Gnwtiics 

Everei 

GroptMcs 

Edge 

PlontronKS 

Colorftus 

100«Cotnpeti)le 

w/eMmono 

Olspliiy Adopter 


- 

1 



GropMce rMOfuHon 
on BM mono 

720x348 






Ftontronics 
color gtDpMcs 
eomponMe 






132<ol. mono text 
I32<»l coler 
text 

1^ 



mono 

ontr 


16 shades color 
emukdlon on mono 
mondor 320x200 


i/' 




Standard pnnter 
pon 






Price 

S42y 

$395 

$499 

$499 

S5S9 1 


Also trom Gerxx] Systerrrs 

Gemini ...the one graphics board that does the work of two. 


Combines oH the features of the 
IBM Ccric^ GropNcs Adapter with 
aU the features of the Hercules 
Graphics Cord, mckiding parallel 
pnnter interface; composite video 
output; flicker-tree display, 64K 
screen memory (vs 4Kor 16Ktn 
IBM) Ybu get both color and mono- 
chrome odoptobility m one slol 
ot very substantial savmQs! 


IBM Color/Graphics Adapter 
$244 



Hercules Graphics Cord '' 
$499 


See your local dealer or call 
toll free for detalb. 

1-(800) 325-0874 Outside Calif. 

(800) 824-8372 Inside Calif. 
Dealer Inquiries Invited. 



Genoa 

$YSTEM$ CORPORATION 


73 E. Trimble Road ■ San Jose, CA 95131 
(408)945-9720 


1>BdMitt * llDiwwi , RiDaBi.RralMModU(iGn4)tKsCom-Rrodae9|f5ltm5.Heroi<esGniir«s-HgafcsCoiT^iiiwfamnolD(y.tcilU5t-2-3-U>liisD ow^ ^ 

GrophcsMoster -lecra. Inc. Speclnjm.Gemini 'Genoa S^lemsCarp. IBM - lnlernahondBustf>essMocrwies.Hi^9muloior - McmeonCDfp.PCRml - Mouse S^Mems Com 
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jmmattaamm 


ifilSl S159 
fSlSO $129 


Do you love your PC, but hate 
It’s keyboard? No need to listen to 
that irritating click-clack, click-clack 
noise. We now offer two low-cost 
alternatives, our ff5150 priced at 
$129 and our ffSlSl at $159, to the 
standard IBM keyboard Our key- 
boards replace the audio feedback 
of the IBM keyboard with touch 
feedback through your fingers. 

Both the ffSlSO and flSlSl have 
solid-state capacitive key 
switches. Microprocessor control 
insures complete software compat- 
ibility. Our keyboards have three- 
position height adjustment and 
sleek, color-matched styling. The 
study coiled cable plugs right into a 
PC, PC/XT or Compaq Deskpro™ 
computer. 

Our ffSlSO Is the quiet alterna- 
tive to the IBM keyboard All keys 
are in their standard typewriter 
positiort. There are finger homing 
bumps on the home row keys and 
lighted indicators on the "CAPS 
LOCK" and “NUM LOCK” keys. The 
"ENTER” key is adjacent to a 10 
key numeric pad 

Our H5151 is the keyboard for 

business PC users. By separating 
the cursor control cluster from the 
numeric key cluster, spread- 


sheet programs become a snap 
because you don't have to con- 
stantly change over from number 
entry to cursor control Unlike the 
Keytronics KBS 151™, our 
"CONTROL” key has not been 
orphaned off to left field The key is 
adjacent to the "A" key. Wordstar™ 
users won’t need the hands of a 
basketball player to reach it. 

Good service starts with an- 
swering your questions before and 
after you buy. It continues with 
same or next day shipment of your 
order. Since we only sell a few 
selected products, we have the 
information and inventory to help 
you fast. 

We perform repairs in our own 
service department within 48 
hours, should you ever need service 
during the one year warranty 
period 

Our price is the whole price. All 

prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $7.50. 

Corporations, dealers and insti- 
tutions, call for volume purchase 
price information. 

CIRCLE J84 ON READER SERVICE CARD 



$ 

* 

1 

i 

i 

i 

No Risk Gnarantee 

If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund in- 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don't like. 

k 

1 

\ 





Order Today, Shipped Tomorrow! 

For fastest delivery, send cashiers check, 
money order, or order by credit card. Per- 
sonal checks, allow 16 d^s to clear. 
California residents, add 6% salM tax. 

Hours: Mon.-Frl 8:00 a.m.-6:00 p.m. PST 
Sal. 9:00 a.m.-l:00 p.m. PST 

(800) 821-4479 

Toll Free Outside California 


(805) 987-9741 

Inside California 

r 


4809 Calle Alto 
Camarillo. CA 93010 


London (01) 223-4869 
Paris (01) 321-8316 
Sydney (02) 879-3322 


CQubie' 1984 

Copyr—!'.—:; m 






covet STORY • NETWORK SURVEY 



The Editors of PC 


he best way to see if a network has the right stuff is to run 
it through its paces. So here are the objective facts and 
reviewer opinions compiled during extensive flight test- 
ing of 13 networks. 

To help place the specifics in context, we’ve also included 
discussions of pertinent network issues. 
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Networks are not yet standardized, but enough permutations of hardware and 
software exist to suit a wide range of office environments and business needs. 


PC MAGAZINE • FEBRUARY 5. 1985 


179 



NETWORK SURVEY 


3Com 

EtherSeries 

Though not the most comprehensive 
network around, this LAN from 3Com should 
bring many PC users together in happy harmony. 


F or PC users completely comfortable 
with PC-DOS, the 3Com EtherSer- 
ies networic can’t be beat. It allows 
them to share printers and hard disks, com- 
municate among themselves, and basical- 
ly improve their use of PCs at a single 
location. However, in an environment that 
requires security and sophisticated file- 
sharing techniques, the 3Com network 
leaves something to be desired, 

EtherSeries is actually a set of four 
products from the 3Com Corporation. 
EtherLink, the PC card, plugs into an IBM 
PC or compatible and performs the com- 
munication task. EiherShare, the soft- 
ware, allows PCs with EtherLink cards to 
share hard disks, printers, and other net- 
work resources. EtherPrint, 3Com’s print 
handler, allows all network users to share 
up to two printers attached to each server. 
And there's an optional electronic mail 
program, EtherMail. 

According to 3Com, the EtherSeries 
establishes a networking environment that 
meticulously adheres to the proposed 
IEEE 802 standard for a CSMA/CD base- 
band network. One of 3Com’s publicly 
staled goals for the product line is strict 
observance of established standards, and 
this led the company to adopt the widely 


Steve Kanzler 


supported Ethernet implementations. 

3Com carried this same thinking into 
the design of the EtherShare network serv- 
er software. The only departures from the 
standard PC-DOS user interface are the 
commands and utilities necessary to sup- 
port multiple users in a networked envi- 
ronment. 

Hardware Interaction 

The configuration reviewed here uses a 
PC-XT as the network server with three 
PCs as workstations. You can operate the 
PC-XT in either dedicated or standard 
mode. You cannot use a dedicated file 
server as a workstation to mn applications 
in its own right; it functions only to service 
the other workstations on the network . The 
standard (or nondedicated) mode allows 
you to use the file server as an additional 
workstation on the network. In standard 
mode, the PC-XT user has complete 
access to network printers, network vol- 
umes, and all other shared resources, 
although the server/workstation cannot 
link to drives on other servers in the net- 
work. 

If you wish to, you can also use the 
server as a regular PC without logging 
onto the network, but you will not have 
access to network disk volumes, network 
printers, or other shared devices. In this 


mode, you can read from nonnetwork vol- 
umes on the hard disk, but you cannot 
write to them, because the server task is 
running in the background. You can read 
and write to floppy disk, but the Ether- 
Share documentation warns that floppy 
disk activity on the server will lower the 
performance of the network. In general, 
users of the server/workstation will want 
to be logged into the network for full 
access to all network resources. 

The server must be in dedicated mode 
to perform certain network maintenance 
tasks, such as installing and configuring 
printers, and to support EtherMail and 
multiple fixed disk drives. (A 3Com rep- 
resentative indicated that a forthcoming 
update would allow the server to support 
EtherMail and multiple drives in the stan- 
dard mode.) The dedicated server mode 
also monitors network traffic and disk 
activity. 

RAM: Free for the Tasking 

The server function requires a mini- 
mum of 256K RAM. The documentation 
is not specific, but it appears that Ether- 
Share does not recognize or make use of 
any additional server memory, although a 
section in the appendix recommends 
experimenting with the DOS buffers for 
both servers and workstations to improve 
performance. Since running the server 
task left us with 384K still free, we had no 
trouble running our standard set of appli- 
cations, which included WordStar, 1-2-3, 
and Framework. 

Unlike those in other Ethernet imple- 
mentations, 3Com’s board bas its own 
transceiver, the device that takes digital 
output and converts it to analog signals for 
transmission over the cable. This unique 
feature allows a direct connection to stan- 
dard 50-ohm coaxial cable (which 3Com 
refers to as thin Ethernet cable). The built- 
in transceiver and the use of relatively 
inexpensive coaxial cable and connectors 
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bring the price of an EtherSeries network 
in line with PC-compatible network offer- 
ings from other vendors. 

Standard Ethernet, as implemented by 
DEC, Intel, and Xerox, requires an exter- 
nal transceiver, transceiver cable, and 


thick standard Ethernet cable. Standard 
Ethernet allows a maximum of 1,000 
nodes and 2.8 km of cable between the 
most rerrwte stations in the network. 
3Com’s on-board transceiver and thin 
Ethernet cable will support up to 100 sta- 


UNFUCTHUiETIDBBaB 

Marketed by: 

3Com Corporation 
1365 Shore Bird Way 
Mountain View, CA 94043 
(415) 961-9602 


Retail Prices 

Starter Kit 

$ 1,835 

Workstation 

$ 650 

Server Station 

N/A 

Dedicated Server 

$ 1,045 

Cable (per foot) 

$ 1 

Connector 

N/A 

Repeater 

N/A 

Four-Station Configuration $ 7,530 

Hardware Capabilities 
Configurations: 


No, Servers 

1-20 

No. Workstations 

2-1,024 

Server Type 

Memory Min./Max. 

XT 

Dedicated Server 

N/A 

XT Server 

256/640K 

Workstation 

256/640K 

Shared Peripherals Available: 

Serial Printers 

Parallel Printers 
Plotters 

Hard Disk 

y 

s/ 

3 

0 

Tape Drive 

Other Mass Storage 

0 

□ 

Modems 


RAMdisks 


Other Communications (3 

Other 

0 

Backup 

Vendor-Supplied 

□ 

Type 

Global? 

□ 


Network Description 


Architecture 

Bus 

Type 

Baseband 

Speed 

10 Mbit/sec. 

Server Type 

XT 

Security 


Logon ID 

0 

File Passwords 

0 

File Protection 

0 

Record Protection 

0 

Diagnostics 


Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

□ 

Software Capabilities 


Operating System: 

Disk Caching 
RAMdisk Support 
System Management 
Others 
Applications: 

Electronic Mail 

Chat 

Utilities 

RAMdisk 

Other 

Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 

Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 


tions and a cable segment length of up to 
1 ,0(X) feet. Using repeaters, which boost 
the electrical signal, you can use any com- 
bination of thin Ethernet segments and 
thick Ethernet segments needed to reach 
the desired configuration. 

DEC, Intel, and Xerox support multi- 
ple servers on their Etnemet, and so does 
3Com. 3Com currently allows for three 
different server types: the PC-XT as a low- 
end server supporting two to eight users, 
the 3Com AP (modeled on the ALTOS 
586, a lO-MHz 8086-based machine) as 
an intermediate dedicated server for more 
power, and a VAX 1 1/750 for high-end 
applications. Any combination of these 
three servers can function on the same net- 
work. 

A very attractive feature of the 3Com 
network is that it allows you to share vir- 
tually any vendor’s mass-storage subsys- 
tem (such as hard disk, tape, or video) that 
is compatible with DOS 2.0 or a later ver- 
sion. So if you don’t have a PC-XT but do 
have a PC with a hard disk drive or a tape 
drive frran one of the aftermarket vendors 
(such as Mountain, Amcodyne, National 
Memory Systems, or Tecmar), you may 
already be set for a network. 

Software Ups and Downs 

EtherShare lets you divide the shared 
hard disk into volumes of any size from 
64K bytes to 32 megabytes. The number 
of volumes you can create depends on the 
number of users and the size of the fixed 
disk. Each workstation on the network can 
access up to four EtherShare volumes 
which function like the disk drives on your 
PC. After going in, you link them to drive 
specifiers. If you have a PC with two flop- 
pies, your local drives will be A: and B:, 
and you can link drives C:, D:, E:, and F: 
to EtherShare volumes. If you also have a 
local hard disk, it will be drive C:, and 
your EtherShare volumes will be D:, E:, 
F:, and G:. (continued) 
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THROUGHPUT TTME8 (in seconds) 



Hardware/ 



LAN: 

Software 

Development 

Productivity 

Datastore 

3Com Native/ AT 

392 

81 

128 

3Com Native/XT 

563 

128 

166 

3Com Novell/XT 

391 

123 

89 

3Com 3Server 

285 

98 

73 


The EtherPrint package supports print- 
er sharing. Etherprint for the PC-XT will 
support two parallel printers connected to 
each server in the system. A 3Com repre- 
sentative indicated that a forthcoming 
update will also support serial printers. 

Users gain access to the printers 
through a procedure analogous to the link 
procedure for accessing EtherShare vol- 
umes. Users may specify at link time 
which printer they wish to use. Then they 
can control printing through standard DOS 
or application print commands. Print hies 
are automatically spooled to the hard disk 
and then printed on a Hrst-comc. hrst- 
served basis. 

With Ethershare, any user on the sys- 
tem can create a volume, within the limits 
of available hard disk space. Whoever cre- 
ates a volume also owns it. Any user on the 
system can also delete or modify volumes 
they own, or connect new users to the net- 
work. In this, the EtherSeries network dif- 
fers signihcandy from the great majority 
of networks reviewed. Most networks 
reserve system-level functions for a “sys- 
tem manager,” who oversees the alloca- 
tion of network resources, sets up network 
security, and performs necessary system- 
level functions, such as backup/iestore, 
adding new resources, and arbitrating dis- 
putes. 

3Com has chosen a very simplistic 
approach to the issues of network access 
and security, which may prove inadequate 
in installations where these are areas of 
real concern. Access to EtherShare vol- 
umes is controlled by volume type and 
password. Using EtherShare, you can cre- 


ate three types of volumes: public, private, 
or shared. You may assign a password to 
any volume at the time you create it, and 
anyone else wishing to use the volume 
must then supply the password to gain 
access to it. A public volume with no pass- 
word is accessible in read-only mtxle to all 
users on the network. A private volume 


I he EtherMail 
Message Editor is 
really more like a 
full-featured text editor. 


with no password can be used only by its 
owners. 

Only one user at a time can use a private 
volume controlled by a password. Shared 
volumes may be accessed concurrently in 
read and write mode by all users who 
know the password. For this reason, 
shared volumes should only be used with 
applications that employ a semaphoring, 
or locking, file-sharing scheme. Sema- 
phoring is a method of signaling with flags 
to coordinate access to a volume so that 
data are changed in an orderly way without 
risk of damage or loss. (See sidebar. 
‘'3Com 3Server.”) 

Unfortunately, ElherShare assumes 
that all applications and users on a shared 
volume will be well behaved. Apart from 
password control, there are no built-in pro- 


tections against ill-mannered applications 
or user errors. The kind of situation in the 
following example could occur in any 
EtherSeries network. 

Suppose a volume has been created to 
contain an inventory database using the 
popular database manager dBASE II. 

Since multiple users need access to this 
volume, it has been designated as a shared 
volume, and several users hold the pass- 
word. Ashton-Tate’s multi-user version of 
dBASE U is specifically designed to run on 
the 3Com network and uses semaphores 
properly to coordinate file access and pre- 
serve the integrity of the file. 

How can a problem occur? Well, users 
on the system also have single-user copies 
of dBASE II that they typically use in cre- 
ating and maintaining their own private 
database files. One of the users with access 
to the shared volume loads single-user 
dBASE II by mistake and uses this pro- 
gram to update the .shared database. This 
results in disa.ster. Single-user dBASE II 
does not look for or care about semaphores 
and knows nothing about the need to 
inform other users that modifications are 
taking place. At this point, the data 
becomes hopelessly jumbled, since syn- 
chronization has been lost. 

Most other network vendors provide 
safeguards to prevent this type of occur- 
rence. These measures may include 
requiring permissions for individual file 
access or restricting user rights to files and 
volumes. 

You have the option of adding Ether- 
Mail to the 3Com network. This full-fea- 
tured mail system requires a dedicated t 
server and I92K RAM (rather than the 
normal I28K) for each separate worksta- 
tion. Along with many other capabilities, 
it can create distribution lists; attach up to 
26 files of any size; reply to, forward, or 
print a message; and save a message in 
progress if you happen to be interrupted 
while composing it. 

The EtherMail Message Editor is really 
more like a full-featured text editor, with 
features like automatic wordwrap and 
block-move capability. In fact, 3Com 
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"MANAGING YOUR MONEY" 
is, Simply the finest 
personal financial management 
program on the market." 

■ PERSONAL SOFTWARE MAGAZINE, JULY 1984 


"The first 
fully-integrated 
financial program 
that really makes 
a computer for 
the home worth 
the money." 

SEYMOUR MERRIN 
COMPUTER WORKSOFCT 


"MANAGING 
YOUR MONEY 
is the most 
complete home 
finance package 
I've seen. It's 
also about the 
most easy-to-use 
software 
package I've ever 
encountered'.' 

KEN USTON'S ILLUSTRATED 
GUIDE TO THE IBM PC. 


Andrew Tobias' 
new program 
"can explain the 
most complex 
personal finan- 
cial dilemmas 
with impressive 
clarity and 
frequent twists 
of wit." 

FORBES. 

APRILS. 1984 


"You'd expect 
MANAGING 
YOUR MONEY 
to be difficult 
to use and full 
of financial 
jargon. It isn't." 

COMPUTE S PC & PCjr. 

MAY 1984 

OiskwerM3nfofi8MPCXT.Cofnciaa»n(}nwfOrPCin(vith?56K Cartndgevefwwavaiablefof PCfaieMauttxxwddeaim 



MANAGUA YOUR i 


LET AMMEW TOBIAS BECOMC VOUn 

WHH^ roun COMPUTER 
HELPS rOU MANAGE YOUR MONEY EPPECTTVELY 



The only financial software you’ll ever need. The easiest financial software you'll ever use. 

It's seven programs in one. It prepares your budget and balances your checkbook. 

It calculates your net worth. It helps manage your stock portfolio. It calculates your taxes. 

It estimates your life insurance needs. It analyzes loans and helps you do retirement planning. 

It reminds you of important dates. No need for a big, bulky manual. 

With MANAGING YOUR MONEY™ all the help you need is constantly on-line, on the computer. 
And everything is integrated so you only need to enter data once. 


meoq 

Software that makes your 
personal computer worth having.™ 

j:')'?984 .MICRO EDUCATION CORPORATION OF AMERICA. 285 RIVERSIDE AVENUE. WESTPORT, a 06880.l205» 222-1000 
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allows you to use the message editor as a 
standalone text-editing program that you 
can access directly from IX)S. 

Solid Performance 

With the EtherSeries and most other 
networks we tested, a marked overall 
increase in efficiency resulted from using 
the PC-XT server in dedicated mode. In 
this mode the server’s microprocessor is 
no longer burdened with the details of run- 
ning local applications, allowing it to 
focus exclusively on netwoik activities 
and increase its overall throughput. Usual- 
ly, the trade-off between a dedicated and 
nondedicated file server is one of perfor- 
mance versus cost. A dedicated server 
improves the efficiency of the network, 
but having the PC-XT do double duty as 
both server and workstation adds another 
node to your network at no additional 
cost. 

However, both the 3Com manual and a 
company representative claim that you can 
obtain the best performance on the Ether- 
Series by operating the server in standard 
(nondedicated) nrode if the server will not 
be in continuous use as a workstation. This 
unusual circumstance has occurred be- 
cause 3Com designed the dedicated mode 
first. By the tinre it got around to devel- 
oping the standard mode, the company's 
expertise had increased. Letting your non- 
dedicated server twiddle its thumbs while 
in an application program is another mat- 
ter, though. For example, when your PC- 
XT server idles with WordStar mnning, 
mote of the microprocessor’s time is 
requited than you might think, since 
WordStar uses a series of “polling” rou- 
tines to continually check the status of the 
keyboard and the screen display. 

3Com has estimated that a single-server 
system would provide acceptable perfor- 
mance for up to three users engaged in 
software development, six to seven users 
working on a multi-user database, and fif- 
teen users in a productivity environment 
(running single-user DOS ai^lications). 
3Com suggests that if the network uses a 
3Com AP server, the number of users can 


be doubled. And the new High Perfor- 
mance server that 3Com expects to release 
sometime early in 1985 will triple the 
number of possible users. 

In terms of performance, our bench- 
mark tests place the 3Com network near 
the middle of the pack. However, the net- 
work seems to operate quickly. Closer 
examination of the test results indicates 
that when network activity is relatively 
light (as in a transaction environment), 
performance is good. In a typical office 
environment, 3Com’s EtherSeries should 
prove a more-than-adequate performer. 

Easy Installation 

Installing the EtherLink hardware is a 
breeze. The documentation is clear and 
well illustrated, and if you are using the 


built-in transceiver and thin Ethernet 
cable, you don’t have to set any switches 
on the board. Each EtherLink card is fitted 
with a BNC “T” connector, and the thin 
Ethernet cable comes with mating connec- 
tors. BNC connectors resemble cotiunon 
CATV connectors, but they mate with a 
twist-and-lock motion instead of screwing 
in; they are actually simpler to use. 

If your PCs have lots of extra features 
(such as communication cards or extra 
serial and parallel ports), you should check 
for conflicts with the default interrupt, 
DMA, and I/O addresses used by the 
EtherLink card. If conflicts exist, the 
EtherShare manual gives very clear 
instructions for reconfiguring the Ether- 
Link card for alternate values. 

From start to finish, the software instal- 


3Com SServer 

3Server is the best and the newest high-performance 
dedicated network file server. 


T he hands-down winner in PC’s local 
area network performance sweep- 
stakes was 3Com's 3Server dedicated 
network file server, which was made 
available to PC Magazine just before our 
editorial deadlitK. 3Server is a state-of- 
the-art replacement for 3Com’s tradition- 
al AP Model disk server. It’s half the 
price of the AP and sets a new high-water 
mark in the local area network price/ 
performance race. 

3Server is driven by an 8-MHz Intel 
80186 processor and comes equipped 
with a high-performance (30 millisec- 
onds access time) 36-megabyte disk 
drive, S12K of RAM, one serial port, 
and one parallel port. It is interfaced to 
3Com’s standard lO-megabits-per-sec- 
ond Ethernet network through an Intel 
82S86 Ethernet contrrdler chip. Options 
include up to 986K of additional RAM, 


up to six additional 36-megabyte disk 
drives, SDLC/HDLC communications 
ports, and additional serial and parallel 
ports. A 60-tnegabyte streaming tape 
unit can be added to back up the 3Server 
and any PC-XT or PC AT on the net- 
work. 

The Winniiig Team 

3Server’s high performance is largely 
due to the pairing of its high-perfor- 
mance disk drive with a controller that 
can keep up with it. The disk is con- 
trolled ^ a custom-designed, bipolar- 
bit-slice chip that is able to service read 
and write requests with an interleave fac- 
tor of one; in other words, one entire 
trade of data can be read in one rotation 
of die disk platter. IBM’s PC-XT 
requires six rotations to read one track 

(etmUmmi) 
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How your 
computer can 
improN/e your 
running. 



mec^ 


JAMES F.HX 

THE RUNMING PROGRAM' 


LET JIM FIXX BECOME YOUR PERSONAL RUNNING 
COACH WHILE YOUR COMPUTER HELPS YOU 
SET FITNESS GOALS. KEEP TRAINING RECORDS. 
GRAPH PROGRESS AND PREDICT RACE TIMES! 


For IBM PC, XT. AT. Compaq For PCjr with 256K Available where fine software is sold. 


THE RUNNING PROGRAM ' from MECA, is 
designed for the novice or the enthusiast. 

It evaluates your current fitness with 
6 simple tests. 

Helps set realistic personal training 
goals. 

Creates day-by-day training schedules 
for general fitness, weight loss, a 10K 
race or a marathon. 

Keeps records and graphs achievement 
statistics for the whole family— swimming 
and cycling records, too. 

Prints your training schedule and sum- 
maries of training, racing and nutritional 
records. 

Tracks and evaluates your diet to aim 
for optimum weight and fitness. 

Predicts your probable race times and 
optimum competitive distance. 

Shows you six stretching exercises to 
help you minimize injuries. 

Like all MECA software, THE RUNNING 
PROGRAM™ is SO easy to use, there's no 
need for a big, bulky manual. 


THE RUNNING PROGRAM’” is dedicated to Jim Fixx. 
the founder of modern running. The principles 
of running he believed in are as valid today as 
they were when he first wrote them. It is in this 
spirit that MECA and the Fixx family bring you 
this program 


mec^ 

Software that makes your personal computer worth having: 

©1985 • MICRO EDUCATION CORPORATION Of AMERICA • 285 RIVERSIDE AVENUE. WESTPORT, a 06880«l205) 222-1000 
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lation process takes about 15 minutes if 
you have familiarized yourself with the 
documentation beforehand. EtherShare 
comes on two floppies, and an installation 
program on the first of these automates the 
prtxess. When the installation program 
has finished running, it prompts you to 
warm-boot the system from the fixed disk. 
The EtherShare start-up menu appears, 
giving the you the choice of starting the 
dedicated mode server, switching to the 
standard mode, starting the adminstrative 
function, or exiting to DOS without start- 
ing the server. 

After the initial installation, the server 
will be in dedicated mode. The next step is 
to run the administrative function that sup- 
ports installation of expansion peripherals 
(such as an additional fixed disk) and net- 
work options (such as EtherMail and 
EtherPrint). This function also “registers” 
the server by giving it a name and making 
its existence known to any other servers on 


the network. The server must be registered 
to activate the server function, even if it’s 
the only server on the network. Finally, 
the administrative function can be pass- 
word protected if desired. 

After you complete the administrative 
activities, another warm-boot brings you 
back to the main menu. Selecting the first 
option starts the server in dedicated mode. 
At this point, you now have a functioning 
server. EtherUnk supports EtherStart, a 
remote program load function that will 
allow a driveless workstation to boot from 
the network. (We did not review this func- 
tion.) To log onto the network without 
EtherStart, you must create a network boot 
diskette for each nonserver workstation. 
3Com scores again by making the creation 
of the boot diskette as painless as possible. 
First you make a copy of the DOS 2.x 
diskette, then a setup program on the 
EtherSeries User Software diskette copies 
additional files onto the DOS copy. 


Using the server name as your user 
name, you can now log into the network, 
create network volumes on the hard disk, 
and assign user names and passwords. 
Since the server is in dedicated mode, you 
must perform these functions from a user 
station on the network. Following this pro- 
cedure will give you a completely func- 
tioning network. 

Overall, we found the installation of the 
3Com hardware and software very 
straightforward, and the whole installation 
procedure is driven by short and easy-to- 
use menus. 

The 3Com documentation is consis- 
tently superior to that of all the networks 
we tested. It is clear and concise, and the 
background material is so good that you 
develop a feel for how a given command 
should work. 

One especially commendable feature of 
the EtherShare documentation — and one 
rarely offered by other companies — is the 
use of practical examples to assist in the 
successful operation of the network. For 
example, the documentation emphasizes 
that some programs and applications run- 
ning in the foreground on the server/work- 
station may interfere with the functioning 
of the background network server task. 
This information is of little teal value if 
you don’t know which programs are vil- 
lains. 3Com acntally tells you which pro- 
grams work and, mote importantly, which 
ones don’t. 

The 3Com network could be described 
as elegantly simple. 3Com has elected to 
ignore, or at least avoid, certain knotty 
issues associated with local area network- 
ing, such as system and file access secu- 
rity. However, the company has adopted 
the few standards that exist in the network 
industry and has produced a product of 
consistently good quality. Overall, we 
really liked the 3Com package, even 
though it doesn’t try to be the most com- 
prehensive network around. ■ 


(eo$iluwetl) 

(interleave factor of six) and the AT 
requires two. 

The other important ingredient in 
3Server’s performance is the 82586 chip, 
which was designed by Intel in coopera- 
tion with Xerox, DEC, and other mini- 
computer vendors to service local area 
networks in conunercial data processing 
environments. Its only design parameter 
was network performance. The same can 
be said of 3Server itself. 3Serva' never 
has to perform the duties of a worksta- 
tion, and all of its memory is dedicated to 
optimizing disk performance and net- 
work service programs. 

PC’s benchmark tests of 3Server 
speak for themselves, but according to 
3Com, a 3Server with one disk can serve 
up to IS workstations in a heavy trans- 
action load environment (for example, 
multi-user database or development), or 


up to SO workstations in mote traditional 
envitotunents (spreadsheets, word pro- 
cessing, and the like). 

In a Small Package 

3Server is tiny relative to most dedi- 
cated servers on the market. It’s even 
smaller than a starxlard PC and quieter, 
making it suitable for desktop use in a 
departmental or small-company environ- 
ment. The optional disk drive and tape 
units ate identical in size and can easily 
be stacked. 

3(2om’s new file server answers many 
of the usual objections to dedicated net- 
work servers by being small, quiet, and, 
most importantly, inexpensive. Add in 
its impressive speed, and 3Server is 
worth a very close look if you’re looking 
to buy a local area rretwork. 

— ^John Dickinson 
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Fox 10-NET 

The 10-NET local area network is compromised by 
some operational glitches, but the honing of CHAT 
promises smooth sailing soon. 


1 0-NET is Fox Research’s entry into 
the Ethernet standard local area net- 
work Olympics. It’s a good thing 
that Fox is a research company, because it 
has a lot more research to do before 10- 
NET can be considered a full-fledged net- 
working product for business use. 

Like all networks, 10-NET has its 
strong points and its weak points. Its 
strong points center on a solid ability for 
the network’s workstations to share the 
hard disk of the XT-based file-server 
workstation (Fox calls them “supersta- 
tions”). 10-NET software operates as an 
extension of PC-DOS. Once the system is 
up and running, a workstation user is bare- 
ly aware that a shared hard disk isn’t 
attached to his own PC, and a superstation 
user is rarely affected by shared access to 
the disk. 

Other strong points include the ability 
of any XT superstation (up to 32 can be 
attached to the network) to be used as an 
ordinary 10-NET workstation while its 
attached resources are serving the rest of 
the network. Shared resources are deter- 
mined by the user, and, for example, an 
XT user may choose not to share the hard 
disk with the rest of the network. The 
same XT can be used in an ordinary PC- 
DOS mode as well. 

10-NET is easy to install, requiring a 
level of skill normally associated with 
installing a home stereo system. The twist- 

John Dickinson 


ed-pair cabling design with its snap-in 
connectors makes hooking the nodes to 
the plastic connector boxes a cincb; the 
only difficulty is the poor quality of the 
connectors themselves. If the wiring is 
strung on an office floor (as most network 
cables are), ordinary traffic could easily 
pull a eonnector out of a box or destroy the 
box altogether. 

Menu-Mode Glitches 

Some of 10-NET’s weak points 
cropped up during system start-up and 
after the network started ranning on the 
workstation or superstation. The problems 
in start-up mostly involve Fox’s slow-run- 
ning and excessively complicated network 
software; its strongest tendency is to crash 
unmercifully at the slightest sign of user 
maladioitness. 

Starting up the 10-NET system requires 
three programs: 10-NET, LCXjIN, and 
MOUNT. The 10-NET program initiates 
the resident portion of the network soft- 
ware and identifies the user to the Ethernet 
interface eard in the workstation or super- 
station PC; LOGIN identifies the PC 
workstation to the superstation; and 
MOUNT identifies the superstation de- 
viees (hard disk, printer, serial port, and 
so on) that the workstation wishes to have 
attached via the network. Why the latter 
two are totally separate procedures re- 
mains a mystery. 

Other than its slow speed, the 10-NET 
eommand presents no special problems 


once you’ve learned how parameters are 
used to identify yourself to the Ethernet 
card. LOGIN and MOUNT, however, are 
quite another story. Both of these pro- 
grams can be run directly from PC-DOS in 
a parameter-driven mode (like most ordi- 
nary PC-DOS commands) or in a menu- 
driven mode. The parameter-driven 
modes require inputs to be entered on tbe 
command line in a precise order, separated 
by commas (rather than the slashes you’re 
used to in PC-DOS commands). Most 
users would think the menu modes would 
be easier to understand and use, but they’d 
be wrong. 

The menus provided by LOGIN and 
MOUNT are nearly identical, almost 
totally confusing, and severely deficient 
when it comes to information on what 
you’ve done or failed to do. The menu 
terminology makes PC-DOS ’s odd vocab- 


10 


NET’S strongest 
tendency is to crash 
unmercifully at the 
slightest sign of user 
maladroitness. 


ulaty look like a kindergarten spelling bee, 
and even the documentation provided by 
lO-NET admits the complexity of LAN 
terminology used by the system. This is 
small consolation, however. 

Worse, both menu programs have a 
strong tendency to crash if you press an 
offending key (the Enter key, for exam- 
ple). That wouldn’t be so bad, except for 
the fact that the crashes are hard enough to 
require rebooting the workstation or super- 
station. Given that the programs are also 
slow to start up and operate, LOGIN and 
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MOUNT make even an experienced user 
better off setting a day aside to make mis- 
takes and learn the parameter-driven ver- 
sions the hard way. Novices will want still 
more time. 

The Hard Disk 

Once lO-NET is up and running, the 
superstation’s hard disk appears to be a 
workstation’s or superstation’s own prop- 
erty. PC-IX)S thinks so, and every appli- 
cation I ran felt the same way. That’s both 
good news and bad news. 

The good news is that workstation 
users get the benefit of running programs 
and using data stored on a hard disk, 
although there were a few wrinkles to 
using PC-DOS commands. Using the 
CHKDSK command on the hard disk, for 
example, fails on a superstation, but the 
crash landing is a soft one; PC-DOS and 
10-NET continue to operate, but you may 
have to change directories or the logged 
disk to get the PC-DOS prompt straight- 
ened out. 

If, on the other hand, CHKDSK is used 
on the hard disk from a workstation, it 
crashes the user’s operating system. A Fox 
technical representative apologized for the 
lack of documentation regarding the prob- 
lem, and he was good enough to point out 
that FORMAT and PRINT are equally 
unsafe territories for users. He said the 
problem is being researched — I chose not 
to tempt fate by experimenting with FOR- 
MAT and PRINT. 

Applications programs, such as dBASE 
II. Lotus’s 1-2-3, and WordStar, thought 
life on the superstation’s hard disk was just 
fine and dandy. Programs could be used 
individually or simultaneously accessed 
by two users without difficulty. So could 
applications files, and that “convenience” 
could well be a rub in the wrong direction 
for many network users, because it’s not 
so easy to prevent access using 10-NET’s 
security system. 


Gaps in Security 

The file security system is driven by the 
NETSU program, and the 10-NET docu- 
mentation makes it look easy enough to 
run and use; Individual data or program 
files can be protected down to the record 


level by a system of security levels (rang- 
ing from 0 to 99) that is given to users of 
the network. Files can be protected totally 
or only while they ate available to another 
user. This sounds generous, but appear- 
ances can be misleading. toMiiiiiedi 
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Marketed by: 

Fox Research, Inc. 
7005 Corporate Way 
Dayton, OH 45459 
(513) 433-2238 


Retail Prices 


Starter Kit 

N/A 

Workstation 

$ 695 

Server Station 

N/A 

Dedicated Server 

N/A 

Cable (per foot) 

20t( 

Connector 

included 

Repeater 

$ 595 

Four-Station Configuration 

$ 7,175 

Hardware Capabilities 


Configurations: 


No. Servers 

2-32 

No. Workstations 

2-32 

Server Type 

XT 

Memory Min./Max. 


Dedicated Server 

N/A 

XT Server 

I28K 

Workstation 

128K 

Shared Peripherals Available: 


Serial Printers 
Parallel Printers 
Plotters 
Hard Disk 
Tape Drive 
Other Mass Storage 
Modems 
RAMdisks 

Other Communications 
Other 


a 


Backup 

Vendor-Supplied 

Type 

Global? 


□ 

□ 




Network Description 
Architecture Bus 

Type Baseband 

Speed 1 Mbit/sec. 

Server Type XT 


Security 

Logon ID 

File Passwords 

File Protection 

Record Protection 

□ 

0 

0 

0 

Diagnostics 

Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

□ 

Auto Reroute 

□ 


Software Capabilities 
Operating System: 

Disk Caching 
RAMdisk Support 
System Management 
Others 

Applications: 

Electronic Mail 

Chat 

Utilities 

RAMdisk 

Other 

Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 

Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 


PC MAGAZINE • FEBRUARY 5, 1985 




9 YEARS IN COMPUTER MAIL ORDER 
GSL COMPUTER 
TOLL FREE 1-800-545-2633 


All prices for MC, VISA, AMEX or Pre-pay customers only. Call for P.O: Prices. 

Terms: 

We accept MC. Visa. American Express (3% handling charge), Wire transfer, and Purchase Orders from qualified firms. All returns 
without RMA are subject to 20% restocking charge. Utah residents pay S.75% sales tax. Call for freight charges. Prices subiect to 
change and are in U.S. Currency only. MINIMUM ORDER *15 00 

UPS Red Label 1 day deliery ypg Surface Min. 3 to 10 day delivery 
UPS Blue Label 3 day delivery 


IBM HARD DISK SYSTEMS 


IBM SYSTEMS 


IBM PC-1 Includes 64K. RAM, 
1 ea. 360K FD, KB 

IBM PC-2 64K RAM, 2ea 
360K FD, KB 

IBM PC-22 256K RAM. 2 ea 
360K FD, KB 


$1449 


$1599 


$1699 


MEMORY BOARDS 


AST 6 Pak • w/S4K (Expands to 3B4K) has Par, 

Serial. Clk. RAM Disk. Spooler $259 

AST 6 Pak ’ W/3B4K Plus all 

above features $449 

P.C. WARE '2S6K RAM ' w/0 RAM . . $119 

P.C. WARE '2S6K RAM ' w/64K RAM $159 
"Quadboard 354 " w/64K (Expands lo 384K| 
has Par. Serial. Clk, RAM Disk. 

Spooler. Game Pori $269 

"Quadboard 384" w/364K and all 
above features $459 

IBM Color Display $569 

IBM Monochrome Monitor 5249 

OUiMAXPX-IVHi-ResRGB&GreemlnOne) . $469 
(Belief than Princeton) 

NEW — QUIMAX MONITORS 

Hi-Res. 14" Screen Tilt & Swivel 

DM14A (Amber) $159 

DM14G (Green) $149 

PX-IV (4) • Hi-Res RGB w/Switch 
to conven to green for Word Processing 

w/Tftt 4 Swivel Base $469 

(Better than Princeton) 


PRINTERS 


Daisywriler 2000-48K Buffer 20 to 

40 CPS LIT Quality $999 

Diablo 620 API (25CPS( $749 

Diablo 630 API (40CPS) $1549 

Diablo 630 ECS/IBM or API $1649 

Epson FX-80 (160 CPS - 10" - 

Graphlrax/Tractor) 5399 

Epson FX-100(t60CPS ' 15 • 

Graphlrax/Tractor) LQ $649 

Juki 6100 (18 CPS - Oiaoio Compatible 

Daisywheel) $419 

Juki 6300 (40 CPS - 16 • 3K Buffer 

upgrade to 15K) $799 

Okidata 82a(120CPS -10") $319 

Okidata 83a (120CP5 - IS") . . $569 

Okidata 92a (160CPS - 10") $399 

Okidata 93a (16(3CPS • 15") $649 

Panasonic 1091 (120 CPS • Logic 
Seeking Head • Runs Faster ^an 
FX-80-Par Port - Double Strike 

Switch - With Tractor $299 

Toshiba P-1351 

(192CPS/120CPS Ltr) $1299 


Customer Service (801) 972-2739 
Sales (Utah) (801) 972-2717 
Sales (Outside Utah) (800) 545-2633 


IBM PC-3 256K RAM, 2 ea 
360K FD, IBM Mono Display, 

IBM Mono Card. KB $2129 

IBM PC-33 256K RAM, 2 ea 360K FD, 
Color Bd. Monitor, KB $2049 

IBM PC-4 256K RAM, 2 ea 360K FD, 
Everex Graphics Edge, 

Quimax PX4, KB $2549 


MEMORY UPGRADES 


IBM UP-GRADE FOR PC 

INCLUDES 9 EA 4164-200NS 
FOR EXPANSION ON ALL PRODUCTS 
WITH PARITY 

$32.00 PER SET $29.95 S OR MORE 


IBM MEMORY UPGRADE FOR AT 

9 EA 4128-200 NS(128K) 

$229.00 


COMPAQ MEMORY (256K) UPGRADE 

9 ea 256K CHIP (200NS) 

$229.00 


DISK DRIVES 


COC 9409 DS / DO 360K 1 99 

MIT M-48S3 1/2 HGT 169 

SHUGART SA455L OS/DO 360K 
5 1/2 HGT 155 

TANDON TM100-1A SS/DD 160K 
5" Full Size 150 

TANDON TM100-2A OS/DD 360K 
S ' Full Size 155 

TANDON TM-101-4 Quad 720K 


t90 

159 


5" Full Size 
TEAC FD55B OS/DO 360K 
1/2 H 

TEAC FOSSF Quad 720K 
1/2 H 


280 270 260 


135 129 119 


INTERNATIONAL INSTRUMENTATION 


10, 15, 22 and 30 MG Hard Disk 
Subsystems 

Plug in controller and have instant Mass Sloiage' 

• 3 limes taster mar XT • Boot from hard disk 

• Fully PC or XT compatible 

Size Inlerral External 

10 MB $749 $869 

15 MB $989 $1089 

22 MB $1349 $1529 

33 MB $1769 $1889 

TAPE STREAMER 

• 10 MG Streamer Tape back-up • Back-up in 8 min. 

InternalStrean: 1 '2 HGT $899 

External Stream (w^Power Supply 

and case) (1 '2 HGT) $995 

10 36 MG Tape Cartridge $29 
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The Great Salt Lake 

Computer Company. Inc. 


IBM XT 128K RAM 10 MB 

Hard Disk. 4 Keybd $3495 

PC-10 256K RAM. 10MG H D 1 ea 

360K FD and Keybd $2569 

PC-10/2 2S6K RAM 10MG HD. 2 ea 1 /2 Hgt 

360K FD and Keybd $2769 

PC-10/2M 2S6K RAM 10 MG HO. 2 ea 360K FD. 
Quimax DMt4A. IBM Monocard. Keybd . . $3149 


IBM-AT SYSTEMS 


3 TIMES SPEED OF XT 

IBM-AT (Base Model) includes 256K RAM 
1 2 MBFO. Clk/Cal. SSiOts. 

Keylock, KB $3900 

IBM-AT (Enhanced) includes S12K RAM 
1 2 MB FD. 20 MB Fixed Drive 

Ser / Par Pon. 6 Siois. Keylock KB $5700 

AT ADD-ON DRIVES 

20MG Hard Disk . $1295 

30MG Hard Disk $1695 

12MGFD w/RailS . $329 

360K F D w/Rails $229 


MODEMS 


Anchor Mark XII - External-Direct Connect- 
Hayes Commands Includes Serial Cable- 

Auto Answer 4 Dial $239 

Hayes 1200 - External-Direct Connect $479 

Hayes 12008 ■ Internal for IBM 

with Software $399 

Pro-Modem 1200 ’ External-Direct Connect- 
w/ Clock • Hayes Commands - 
Auto Answer and Dial $329 


VIDEO CARDS 

Mono Cards 


IBM Monochrome Card . . . 

. $229 

Hercules Graphics Cara . 

$329 

Color Cards 


IBM Color Card . ... 

STB Graphics Plus - Composrte. Mono 

$219 

50% Faster Scroll. Lite Pen Inttce 

Flicker Free Par Port 

Runs all Software 

. $349 

Everex - "The Graphics Edge" 

. . $399 

(80X25 Of 132X44) Runs Mono and Color 
Simultaneously - (640X200V) 16 Color Par 

Port 


IBM MISCELLANEOUS 


IBM Memory Upgrade Kit |64K) 

P.C. Ware Serial Board 

P.C. Ware Par Board 

P.C. Ware Clock/Calendar 

Math Co-Processor - 8087 

IBM DOS 2 1 

IBM DOS 30 

$32 

$79 

$75 

$59 

$149 

$57 

$60 

PRINTER SWITCHER 

Allows you to switch from letter quality 
to Dot Matrix by flip of switch 
SCN-2 Two Position Cerlromcs Par 
to Centronics Par 

. $99 

SCN-4/Foof Position Cen Par 
lo Cen Par 

$139 

SRS-2 'Two Position Serial lo Serial 

. $89 

SRS-4rFour Position Serial to Serial 

$129 


Retail and Mail Orders 
1780 West 2300 South 
Salt Lake City, Utah 84119 

Prices subject to change without rsotice 


SEND FOR NEW CATALOG 
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N( )w use y( )ur ( )\\n [■)ers( )n;d a imputer to 
place stock and option orders 24 hours a day, seven 
day's a week. Get qutxes, neview your portfolios and 
more. And save up to 75% on brokerage commis- 
sioas.* for more information, call toll free ttxJay; 
1-800-544-6666. in miss., call collea (617) 523-1919 

'As compared with full-cost brokerage firms Minimum commission Ls $30 00. 

HDELIIY 

HDEUTYBROKERAGESERVICES,INC. .MemberNYSE. ,SIPC. 


Buy and 
sell stocks with 
your personal 
computer. 




CIRCLE 160 ON READER SERVICE CARD 



CIRCLE 340 ON READER SERVICE CARD 





NETWORK SURVEY 


It was only after a day of frustration that 
I called Fox to find out why such a simple- 
sounding system simply didn’t work. A 
technical representative told me what the 
documentation didn’t: Only files stored in 
the hard disk’s root directory can be 
secured, and they can be protected only by 
miming the NETSU program from the 
file-server workstation. That scenario did 
indeed work; any file secured with NET- 
SU from the supeistation simply wasn’t 
available to a workstation that didn’t have 
the proper security level. It didn’t even 
appear in a DIR command listing. Any 
type of file except a subdirectory can be 
secured using NETSU. 

Not being able to secure a file in a sub- 
directory means that if you prefer using the 
PC-DOS subdirectory system for organiz- 
ing programs and files (which is, after all, 
its purpose) and want to make them secure 
in the 10-NET environment, you’re out of 
luck. The Fox technical representative 
said the problem will be corrected in a 
future release. 

What a Lapse in Security Means 

Lack of subdirectory security has some 
ominous implications for the 10-NET sys- 
tem itself. Some of 10-NET’s programs 
make heavy use of subdirectory files, and 
they are about as safe from arbitrary era- 
sure as a snowflake in the sun. 

The most serious systems-level prob- 
lem is 10-NET’s print spooler. The 
lOSPOOL program houses print files in a 
subdirectory on the hard disk of the super- 
station with the shared printer. Because 
subdirectory files cannot be secured, any 
user can access them and delete the spool 
files. 

Two examples of 10-NET applications 
programs that are vulnerable to such era- 
sure are lONEWS and lOMAIL. The pro- 
grams are designed to provide electronic 
news and mail services, respectively, to 
10-NET users, and both have potentially 


strong applications for business use of a 
LAN system, particularly if the network 
spans several floors or buildings. Unfortu- 
nately, both use subdirectories on the 
superstation’s hard disk to store and main- 
tain messages, and the messages could 
easily be erased by a recalcitrant worksta- 
tion user seeking to destroy their business 
purpose. 

Another 10-NET program using subdi- 
rectories is lOCAL, a tempting-looking 
10-NET program that showed up on the 
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of subdirectory files, and 
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arbitrary erasure as a 
snowflake in the sun. 


Fox-supplied disk and in the manual’s 
table of contents. Unfortunately, there 
were no subsequent "contents” about the 
program in the manual, so I had to force 
my way through by simply trying it out 
and figuring it out. The program appears 
to be a personal and/or network calendar 
for scheduling meetings with network 
users and informing other users of your 
schedule. My attempts to use it failed, but 
lOCAL looks as though it could be helpful 
to LAN users. 


Lei’s CHAT 

10-NET’s most useful and interesting 
program turned out to be CHAT. From its 
innocent-sounding name, you might sur- 
mise that CHAT is designed to send mes- 
sages back and forth among 10-NET 
users. You’d be right, but way off the 
mark when it comes to CHAT’s power 
and usefulness to the 10-NET user. 

I discovered CHAT while trying to 
make the network’s shared printer work. 
All efforts at deciphering CHAT’s docu- 
mentation had failed. It turned out (again, 
it took a call to Fox to discover the fact) 
that CHAT, when run from the supersta- 
tion, controlled workstation access to the 
printer! 

If CHAT did that, what else might it be 
able to do? CHAT is part of the lO-NET 
resident program and is accessed by simul- 
taneously pressing the Ctrl and FIO keys. 
When the keys are pressed, a pop-up com- 
mand menu appears at the bottom of the 
workstation or file-server screen (CHAT 
operates much like Borland’s Sidekick). 
The menu allows you to send messages to 
other users and to control most of your 
relationship with 10-NET. 

For instance, through CHAT you can 
activate or deactivate your link to the net- 
work, start and stop spooling print output 
(when you stop the spool, it is .sent to the 
printer), abort your print queue, find out 
who else is on the system, and submit 
commands to be processed by the file- 
server XT. 

According to two Fox technical repre- 
sentatives I spoke with, CHAT is being 
given added features all the time. 1 think 


THROUGHPUT TMK (in seconds) 



Hardware/ 


LAN: 

Software Development 

Productivity 

Datastore 

Fox 10-NET 548 

219 

N/A 


PC MAGAZINE • FEBRUARY 5. 1985 


191 




NET¥rORK SURVEY 


Fox should provide additions to CHAT 
that will allow the company to do away 
with most or all of the other commands in 
its 10-NET system. The program is easier 
to use, more accessible (it doesn't require 
the networic floppy disk to be in the logged 
drive), faster, and friendlier than anything 
else in 10-NET. 

Printer-Sharing Issue 

Sharing a printer with 10-NET works 
well, with two troublesome exceptions. 
As mentioned above, the print spool files 
are stored in a subdirectory and cannot be 
secured from damage by an unauthorized 
user. The other flaw is that the workstation 
or superstation that has the printer attached 
has top priority; it can clobber another job 
being printed by doing something as inno- 
cent as a Print-Screen. According to Fox 
representatives, there is currently no way 
to overcome the problem. 

A plus in the arrangement comes from 
the disk-based spool drives. Because of 
that, a print job will not have to be rerun if 
the network comes down (at night, for 
example). It also means you can repeat a 
print job (perhaps salvaging a report 
ruined by the printer host’s Print-Screen 
command) and reorder the sequence of 
printing without losing work or time. Both 
workstation and superstation access and 
use of the spool and printer are most easily 
done through CHAT, although print-job 
reordering requires use of lOSPOOL’s 
menus. 

Fox Research's 10-NET is by no means 
a bad system; it’s just not as good as it 
could be. Inside, there is a better product 
waiting to emerge. The company has the 
basics — as evidenced by the fact that its 
underlying system software never crashed 
during testing — but it needs to clean up 
10-NET's front end and strengthen securi- 
ty . As I said, all Fox has to do is let CHAT 
operate the whole thing, and it’ll have a 
winner on its hands! ■ 


Where Are 
Your Files? 

Networks give you scope and power, but shared 
files can also clobber each other. Here are 
strategies for safely sharing files. 


N etworks serve two purposes: to 
bring users together and to reduce 
hardware redundancy. When us- 
ers are linked electronically, they are 
able to send and receive information fast- 
er than those who must rely on pa.ssing 
diskettes from office to office. Similarly, 
sharing space on a hard disk makes the 
large, economy-size disk mote practical, 
bringing down the cost for all. 

A multi-user system, however, must 
be more intelligent than one intended 
only for single users. It must prevent the 
mes.sages of different users from collid- 
ing and ensure that files aren’t acciden- 
tally damaged as a result of disk sharing. 
Mes.sage collision is a simple hardware 
problem. File “clobbering.” however, 
has been the bane of multi-u.ser systems 
for 20 years, yet some interesting tech- 
niques have evolved for combatting it. 

Disk Sharing 

If seven users wish to share a 70- 
megabyte disk, instead of each having a 
separate 10-megabyte disk, a simple 
disk-sharing scheme might involve parti- 
tioning the hard disk into seven physical 
areas or “virtual volumes” and assign- 
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ing each volume to a different PC in the 
network. Users might get a little more or 
a little less than 10 megabytes, 
depending on their actual needs. You 
might even find that the .seven users 
would be perfectly happy on a 50-mega- 
byte disk. 

In one office. Mr. Bamum can put his 
files through their paces, while Mr. Bai- 
ley, in the next, does likewise, with nei- 
ther having to worry about what the other 
is doing. Each workstation becomes its 
own ring in a multiring circus. 

But is it really necessary to prevent 
users from even reading a file on some- 
one else’s volume? Suppose there’s a 
help file or a ZIP code table? It would be 
nice to collect all such read-only files in 
their own volume and grant every- 
body — or almost everybody — read ac- 
cess to them. 

You can accomplish this simply by 
differentiating between private volumes, 
which belong to one user, and public vol- 
umes, which belong to all. Of course, 
you’ll have to expand your table of vol- 
ume useis to allow multiple users access 
to a particular volume. 

Public volumes can’t be read-only to 
everyone, or they’ll never get updated. 
So you must define not only volume 
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classes but also the access rights or "per- 
missions” that various users have to 
them. In most cases, it will be enough to 
grant one user — usually called the own- 
er — write access to any particular public 
volume. Determining when the updates 
can safely take place becomes a new 
problem. 

What if Bamum's PC is down and 
Bailey is taking a few days off.' It would 
be nice if their machines were somewhat 
interchangeable. For Bamum to get to 
his files from Bailey's PC, however, 
he’ll have to convince the network that 
he is in fact the user associated with the 
PC that is down. For a netwrirk to pro- 
vide this flexibility, it must be designed 
to ask the user first for his or her name 
and then for a password. This sign-on 
sequence must always be requited of all 
users before they are given access to any 
part of the hard disk. 

File Locking 

To exchange acmal data in such a sys- 
tem, Bamum and Bailey must invoke a 
file-transfer utility that locks both their 
keyboards while it copies a file from one 
volume to the other. Not only does this 
fluster Mr. Bailey, but it duplicates the 
amount of data actually needed. Why not 
simply take turns with the same RECI- 
PE.HL? 

When Mr. Bamum goes to the public 
library to take his turn reading the latest 
Hollywood biography, he brings the 
book home with him so that no one else 
can use it. But in a network, data always 
stay on the hard disk, and thus there has 
to be another way of telling other users 
that the data are in use. 

You can prevent other users from 
modifying the file you’re working with 
by adding code to various software lev- 
els. If everyone in the network uses a 


single integrated package, that package 
can be the arbiter of file access, main- 
taining its own internal table of who’s got 
what. That’s unlikely, however, since 
almost everyone makes alterations by 
copying, renaming, or erasing. 

What you really need is a change in 
the operating system — or at least the net- 
work — so that multiple accesses of the 
same file will cause an error message to 
appear. There are two ways to do this: 
explicitly and implicitly. 

Explicitly, Bamum might ask the sys- 
tem to acquire RECIPE. FIL. If Bailey is 
looking up apple pancakes, the system 
could respond FILE BUSY; if not, FILE 
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ACQUIRED. Notice that it’s not enough 
for the ACQUIRE command to keep an 
in-core table of who’s got what. In-core 
memory is different for each PC in the 
network, which defeats the purpose of 
global file management. Somewhere, 
someone has to have such a table that is 
valid for all. 

Hence the concept of the file server, 
which arbitrates access. Think of a file 
server as a black box sitting between the 
hard disk and the network, granting and 
denying users access to files. For each 
ACQUIRE attempt, the server has to 


make sure the file is free, exchange its 
table entry, and send approval back to 
the requester. This doesn’t really slow 
down the hard disk, since it can only do 
one thing at a time anyway, and the traf- 
fic cop operates at CPU speeds. 

Once we have a server, we can add 
some nice touches. For example, sup- 
pose the hard disk has just finished a 
time-consuming function and finds two 
ACQUIRE commands waiting for it. If 
told to do so when installed, it can give 
the edge to the user who is considered to 
have higher priority — Mr. Bamum in 
this case. And rather than buying a nano- 
computer to run the black box. you can 
simply add some file-server software to 
one of your PCs and hook that up to the 
hard disk. Finally, you can simplify your 
record keeping by using an unused bit in 
the existing DOS file directory rather 
than creating a whole new table. 

One problem not yet solved is that of 
file growth. Unfortunately, when DOS 
opens a file, it reads the file allocution 
table into RAM and leaves it there until 
the file is closed. Sectors appended to the 
file are reflected only on the local node 
PC, making duplicate sector allocation 
possible. You’ll need a way to prevent 
added records from overlapping when 
two users acquire two different files and 
start adding records to them. It helps to 
preallocate a larger file than necessary, 
but only if the application can be prevent- 
ed from attempting any expansion. 

Once the system can keep track of 
files being used, you can simplify your 
scheme. Make the acquire function an 
implicit part of the open processing that 
every program must invoke before read- 
ing from or writing to a file. Thus, just by 
loading 1 - 2 - 3 , Bamum will automatical- 
ly acquire the file he needs. Of course, it 
would be nice if 1 - 2-3 could distinguish 
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between a can’t-open and a can’I-acquire 
condition and tell Bamum which error 
actually occurred. But, if 1 - 2-3 fails to 
do this, Bamum can issue the ACQUIRE 
command manually to get the appropri- 
ate error response. 

Explicit acquisition operates through 
the ACQUIRE command that comes 
with an off-the-shelf network package, 
but implicit acquisition is messier be- 
cause it means putting “hooks" into 
DOS. Of course, it helps if this kind of 
network function is built into the operat- 
ing system to begin with, but for micro- 
computers that’s asking a lot. 

Record Locking 

Now that you have several reasonable 
ways of allowing users to lock files, what 
can you do about the individual records 
in a file? What if there’s really only one 
large database, with three or four people 
updating it all day long? 

This case would call for a much 
more complicated — and dangerous — 
approach. Records, especially record 
hierarchies, are so application dependent 
that it is often impossible for anyone but 
the application programmer to determine 
the optimal locking strategy. To simplify 
the job, most multi-user systems provide 
for a kind of symbolic support. 

When the operating system can’t 
determine what kinds of things must be 
locked out (they can be records, sector 
chains, or entire subdirectories), it 
allows the application to allocate and 
release "named resources.” A particular 
application, for example, might decide 
that the symbolic name for each individ- 
ual record in its database will be DB- 
RECiNNNNN, with NNNNN being the 
physical sector in which the record 
resides. Before reading a record, any 
program in the application will call the 


operating system’s resource manager 
and request an allocation. 

Notice how cmcial the unit of alloca- 
tion becomes. Since the unit of I/O in 
DOS is the physical sector, it is not 
enough to claim transient ownership of a 
single record if another user already 
owns a different record in that same sec- 
tor — a situation that’s bound to occur 
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eventually. Whoever rewrites the sector 
last will erase any changes that the other 
user just tried to make. 

What should happen when a record is 
locked out? In polite society, people are 
willing to wait in line for short periods 
rather than do without, in a LAN, it may 
be appropriate for the application pro- 
gram to wait a second and repeat its 
request — and to try this several times — 
before telling the user that the record is 
unavailable. 

In unattended applications, the re- 
quest loop is infinite, and it is even pos- 
sible for applications to deadlock one 
another when they need to lock mote 


than one record at a time. If one program 
locks record 20 and then asks for record 
30, while another has already locked 30 
but is waiting for 20, neither will be able 
to proceed. 

This allocation is symbolic in that the 
operating system merely looks for the 
name in its internal table of allocated 
resources, and if it’s not there, the .sys- 
tem adds it to the list and sends its okay 
back to the application program. The 
operating system doesn’t know what 
resource the application program is talk- 
ing about, but the trick works anyway. 
The system simply raises a flag — or 
semaphore — and goes about its busi- 
ness. 

Of course, semaphore processing re- 
quires enhancements to DOS, some of 
which 1 expect in DOS 3.1. But the nec- 
essary enhancements can also be made 
by network vendors who know what 
they’re doing. Adhered to diligently, and 
backed up by a few more checks and 
balances, these semaphore schemes do 
work. 

Important Goals 

Local area networks typically rely on 
one or two of these file-sharing strategies 
and operate within the restrictions they 
necessitate. In contrast, large multi-user 
systems often use all of these strategies at 
once. On gargantuan mainframes, the 
problem is compounded by the need for 
“checkpointing." or backing up, the 
day’s work as it progresses. Once .soft- 
ware becomes this complex, program 
serialization and even data redundancy 
ate attractive alternatives. 

Increasing the availability and the 
timeliness of data will continue to be 
important goals. The complexity and the 
power of file-sharing algorithms ate lim- 
ited only by human imagination. 
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PRODUCTS FOR IBM PC & COMPATIBLES 


micro 


flash** 


liero 


to S*®** 


On June 241b. 1984, in the Business 
Section of tlie S» Francisco Examiner t 
Ciimnicie, John Dvorak lecommenils Micro 
Flash as one of the "companies with a 
future;' 

Since 1981 we have ptevided quality prod- 
ucts (or business and personal computer 
systems, combined with unsurpassed cus- 
tomer service and support. 

Call and discover why our low prices, 
last service and weh-stncknd bivenlorlas 
have made Micro Flash the choice for 
today - and TOMORROWI 


Mic'® 


flash 


QuafO' 


lOtee 


(;> Ws sell the latest versions 
O We support what we sell 

Hh wont feff you to call the 
publlshor or maoolactaror tor 
altorsale support. 

HP want you to call us! 

O We won't sell you anything we don't 
think you need 

C) If the product is defective when you 
receive it -we'll replace It! 


flash 


tefh* 


M‘6'® 

O MasterCard or VISA— with no credit 
card surcharge added 
O Mail Orders accompanied by a check 
O Call our Credit Manager tor Information 
on Institutional purchase onlers 
O Ml lotoms must have authorizatloo 
O $100.00 rnminurn order 
U Products and prices suhtect to change 
O Corporate Discounts 


Mic'® 


flash 


SRlpP*®® 


O $6.00 for UPS surface (except lor printers 
and monitors) 

O Add $3.00 per item lor UPS 2nd Day Air 
O All shipments luHy Insured at no extra 
charge 

O Call tor Information on foreign orders, 

US Mad. CODS 

O Overnight dellvety service available 


HARDWARE 

RETAIL 

MICRO 

t PERIPHERALS 

PRICE 

FLASH 

Alloy PC+ 20MB w/Tape B M. 

$4295.00 $3600.00 

AST Research 



SixPakPtus 64K 

395.00 

269.00 

MegaPius II64K 

396.00 

269.00 

ADVANTAGE! 128KtorAT 

495.00 

379.00 

64K Ram Chip Sets 

100.00 

50.00 

Hauppaupe Intel 6087 Chip 

176.00 

157.00 

Hauppauge Intel 80287 Chip 

295.00 

275.00 

Hayes Smamnodem 1200 

699.00 

489.00 

Hayes Smartmodem 12008 

539.00 

439.00 

Hercules ColorCard 

245 00 

198.00 

Hercules Graphics Card 

499.00 

369.00 

IOMEGA Bemoull Box 20M8 

3695.00 

2995.00 

Pleotronics PC-f- COLORPLUS 



(SYMPHONY COMPATIBLE) 

560.00 

389.00 

Printers -Epson, Okidata, Diablo 



NEC. JUKI A Others 


SCALLS 

Princeton Graphics 



MAX- 1 2 Amber Monitor 

249.00 

189.00 

HX-12 HI RES RGB 

695.00 

524.00 

SR-12 SUPER HI RES RGB 



Monitor w/Scan Doubler 

1048.00 

843.00 

PTI Datashleld Back-up Power 



Supply — 200 Wan 

369.00 

325.00 

Persysl BOB Display Card 

595.00 

476.00 

Texan 440 RGB w/Text Switch 

899.95 

769.00 

SOFTWARE 



Ashton-Tate dBaseill 

$ 695.00 

S 369.00 

FRAMEWORK 

695.00 

389.00 

BPI Systems Accounting ea 

595.00 

398.00 

FUNK Software SIDEWAYS 

60.00 

48.00 

Harvard Proiect Manager 

395.00 

276.00 

Human Edge Mind Prober 

49.95 

39.00 

Lifeboat Lattice C Compiler 

500.00 

354.00 

Living VKteotext Think Tank 

145.00 

110.00 

Microsoft' 



Multiplan '** 

195.00 

139.00 

Word A Spell 

375.00 

249.00 

Word A Spell w/Mou$e 

475.00 

29800 

Basic Compiler 

395.00 

276.00 

C Compiler 

500.00 

349.00 

Fortran Compiler 

350.00 

244.00 

Cobol Compiler 

700.00 

518.00 

Macro Assembler 

100.00 

74.00 

Project 

250.00 

198.00 

Chart 

250.00 

198.00 

Morgan Computing Trace 86 . . 

125.00 

99.00 

Professionat Basic 

345 00 

299 00 

MuttiMate Word Processor 

495.00 

279.00 

Quarterdeck OESQ 

495.00 

376.00 

PRODUCTS FOR APPLE MACINTOSH 


Haba Systems Hadadex 

$ 200.00 

$ 159 00 

Human Edge Mind Prober 

49.95 

38 00 

Microsoft* 



MMiplan"* 

195.00 

13800 

Basic Interpreter 

150.00 

122.00 

Chart 

125.00 

99.00 

Word 

195.00 

148.00 

PFS File A Report Package 

195.00 

146.00 

Stoneware DB Master 

195.00 

148.00 

Telos Flievision 

195.00 

148.00 

Tecmar 5 MB Removable 

2295.00 

1695.00 


Many other 
products available 
at comparable 
discounts! 

Quantity 
pricing available 

For product 
information, 
price quotes, 
technical support 
and California 
orders, 
please call 

415/680-1157 

To order from 
outside California, 
call 

800/458-2433 


Member: Better Business Bureau. Chamber of Commerce 
Listed: Dun & Bradstreet 



COMPUTER SYSTEMS 


1110 Burnell Avenue, Suites J & K 
Concord. CA 94520 


CIRCLE 315 ON READER SERVICE CARD 



AST-PCnet H 

AST-PCnet II, an easy-to-use network for small- 
to medium-size businesses, does its job with 
speed, intelligence, economy, and elegance. 


A computer network can be harder to 
organize than a revolution. With 
that in mind, it’s no wonder net- 
working remains almost exclusively the 
realm of big business. Although networks 
can also help small- or medium-size orga- 
nizations, only big organizations have sys- 
tems departments capable of thrashing 
through the intricacies of its installation. 
Professional offices and small businesses 
usually don’t have the in-house expertise 
or time needed to start a network run- 
ning. 

AST-PCnet II is one network that even 
naive users can set up themselves. You 
don’t need a structural engineer on staff to 
help install the cabling: This system hooks 
up to a telephone wire. Nor do you need a 
doctorate in electrical engineering to deci- 
pher schematics that look mote like hiero- 
glyphics than instructions. AST-PCnet II 
is nearly as simple to install as ordinary PC 
peripherals such as multifunction boards. 
Nevertheless, the finished system can han- 
dle both the light and medium file- 
exchanging traffic of moderate-size busi- 
nesses or departments of large organiza- 
tions. 

Although AST Research Inc., proudly 
claims that PCnet II is capable of handling 
up to 160 separate workstations or 
“nodes,” those numbers can be somewhat 
misleading. The largest practical number 
of users depends to a very large degree on 
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network usage, particularly file access. 

The biggest limitation on the network is 
its relatively modest (at least in compari- 
son with more elaborate and expensive 
systems) operating speed. AST-PCnet II 
shifts data around at 800 kHz. That’s three 
times faster than a floppy disk but about 
one-sixth the speed of a hard disk. As you 
would expect, programs passed through 
the AST-PCnet II system from a hard disk 
will load noticeably faster than those orig- 
inating on a nonnetworked floppy disk, 
but slower than those from an individual 
hard disk. For file sharing among several 
cooperative users, it should be fast 
enough, at least when using systems with- 
out heavy disk-access demands. 

Versatility Within Limits 

Within its limits, the network possesses 
quite unusual versatility. If you don’t 
exceed its maximum number of worksta- 
tions, you can connect mote than one net- 
work to the same cable. Breaking one net- 
work into several on the same cable will 
not increase its total capacity. This hap- 
pens because all workstations connected to 
the cable operate within the same band- 
width, even though they may belong to 
different logical networks and must be 
assigned addresses from within the same 
limited range. Moreover, each additional 
station that you attached to a cable will 
lower performance of all the networks 
sharing that cable. 

As with any network, performance can 


be boosted if all users follow a few funda- 
mental mies for keeping network time to a 
minimum. The AST manual offers a few 
hints on how to use the system without 
creating congestion. For instance, when 
doing intensive work, you can transfer 
files from a shared disk to one not linked to 
the network. 

Not Quite a Network 

In some regards, AST-PCnet II does 
not rate as a complete networking system. 
Rather, it consists of an open-architecture 
hardware arrangement for file sharing. It is 
a foundation on which a network can be 
built. 

The software accompanying the AST- 
PCnet II hardware is sufficient but mini- 
mal. This is by plan rather than by omis- 
sion. You get the necessary utility pro- 
grams to bring the system up, to share files 
between user and server stations, to share 
printers and spool print jobs, and to set up 
a system clock. Nothing mote. 

Rather than locking everyone into one 
software system, which may or may not be 
the right one for you, AST lets you do the 
shopping and find the features you need 
elsewhere. AST provides the hardware to 
bring the network to life and leaves the 
controls to other software suppliers. (A 
short list of companies writing software 
particularly for AST-PCnet II is included 
in the system’s manual.) 

The hardware-only orientation is a val- 
id approach for a company such as AST 
that specializes in personal computer 
peripherals rather than in software. The 
only shortcoming to building your net- 
work this way is the time that it takes to 
discover and implement the right soft- 
ware. Even so, the time is well spent and 
can save you headaches and heartaches lat- 
er on. 

The system comes with mote than 
enough software to get you started, how- 
ever, and it may be all you need for many 
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applications. The PCs in the standard sys- 
tem can exchange data in files or share the 
use of certain disk drives. Printers attached 
to individual PCs can be shared by the 
whole network, and several hies from an 
assortment of stations can be queued up to 
pour out of any printer. The supplied soft- 
ware even allows some degree of remote 
control, including running programs from 
one station on another. 

In comparison, full-fledged networks 
allow individual workstations to send mes- 
sages directly to one another, offer greater 
freedom in operating printers, and usually 
supply more overall control. All of these 
functions can be added to AST-PCnet II 
with outside software. 

Servers 

AST-PCnet IPs standard arrangement 
divides all computers in the system into 
two classes: uPCs and sPCs (a uPC is a 
“user” workstation and an sPC is a 
“shared” workstation — generally known 
as a hie server). Either type of PC can be 
any full-size IBM computer — PC, XT, 
AT, or portable. 

The only specihc equipment required at 
any workstation or node is 128K of RAM 
and at least one disk drive. According to 
AST, the current version of the PCnet 11 
hardware and software lets you use any 
mass storage device, including hard disks 
and tape backup, and any other hardware 
that will function with DOS 2.1. You 
don't need a hard disk at any of the net- 
work servers, but using one is advisable. 
(The network was tested with an XT func- 
tioning as the server and three PCs 


equipped with standard IBM hardware.) 

To optimize its performance, AST- 
PCnet II uses both interrupts and a DMA 
(direct memory access) channel as well as 
certain port addresses in each PC. The net- 
work hardware comes set up to function, 
without modification, with standard IBM 
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i server is a 


computer that can allow 
other computers access to 
its disk drives, while a 
user is a computer that 
can use its own disks or 
the disks ot one or 
more servers. 


equipment. However, some third-party 
peripherals use the same interrupts, 
addresses, and DMA channel that AST- 
PCnet II prefers. This could result in errat- 
ic operation of the network and the periph- 
eral (or the peripheral alone) when these 
devices are used with PCnet II. Most of 
these conflicts can be resolved by reas- 
signing PCnet II functions or by changing 
jumpers on the PCnet II expansion cards. 
It was my good fortune that the AST- 
PCnet II hardware used in my tests arrived 
set up to work with an all-IBM system. It 


did so without a problem. 

The user and server assigrunent of any 
particular workstation is defined by soft- 
ware and a single switch. Every station in 
the system gets an identical AST-PCnet II 
interface card. In normal operation, the 
only hardware setting that must be made is 
a single DIP switch, which assigns a sep- 
arate and distinct identifying number to 
each station. Users and servers are 
required to choose numbers that ate in dif- 
ferent ranges. 

A server is a computer than can allow 
other computers access to its disk drives, 
while a user is a computer that can use its 
own disks or the disks of one or more serv- 
ers. These possibilities become teal with 
the aid of a special program that runs only 
on a server. In most cases, it need only be 
run once, when the network is set up. 

The server allows read or write access 
to its drives by any other station in the 
system. However, one server cannot 
access the files of another server unless 
both servers allow access to a common 
user, which acts as an intermediary. The 
server can access the user stations’ shared 
files but cannot access drives physically 
installed in user stations. 

The program for assigning disk access 
between the server and user is menu driven 
and can be invoked at any time to change 
the permissions of any station in the sys- 
tem. By answering Y or N to the appro- 
priate on-screen prompts, each station is 
independently assigned read access and 
write access to each drive of the server’s 
station. 

User Stations 

The user stations must mn setup pio- 
grams to determine the drive letters 
assigned to the disks for which access is 
allowed. These can also be reconfigured at 
any time. However, the information is 
loaded into a data file that automatically 
loads at boot time, meaning that once the 
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information is entered, no one ever needs 
to bother with it again. 

User stations can run programs on serv- 
er stations — if they are set up with the 
proper permission — using a special com- 
mand (RE, for remote operation). Howev- 


er, only simple programs that don’t requite 
input not on the command line can be con- 
trolled this way. 

In addition, the network software 
allows you to define one PC server’s clock 
as the system clock and to set the internal 


clocks of the other computers in the system 
to it. 

Hardware 

AST-PCnet II uses twisted-pair cable, 
probably the cheapest wire for linking a 
computer network. An added advantage is 
that twisted-pair wire makes even the 
grunt work of the AST-PCnet II installa- 
tion easy. 

Although standard IS-foot long tele- 
phone cables ate used to connect stations 
to the main network cable, ordinary phone 
wire is not recommended for PCnet’s main 
cable. Rather, AST advises using a special 
(although not exotic) 17S-ohm wire that is 
available either directly from AST or 
through most electronic suppliers. AST 
warns that mismatching the cable may 
cause data loss, but this is unlikely to occur 
in short runs. 

RJ-1 1 modular telephone jacks connect 
your computer to the network. There’sone 
on the system cable terminal block and 
another on the back of your PC. You can 
plug and unplug stations as simply as you 
do a telephone, and you can even do it 
while the network is operating. 

Probably the hardest part of the entire 
installation process is mnning the main 
network cable. Depending on the perma- 
nence of your operation and your stan- 
dards, you can run the cable through the 
ceiling or string it through the aisles 
between desks as a trip wire. In any event, 
of course, slinging wire around — no mat- 
ter how cheap or how simple — is some- 
thing that’s always easier to have someone 
else do. 

Standard telephone-style junction box- 
es can be attached to the system cable in as 
many places as your specific network con- 
figuration requires. You don’t have to be 
an electrician to splice in the connecting 
blocks, either. Wiring is so simple that you 
could hire any 5-year-old who is reason- 
ably familiar with the textbook Rusty 
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Rings a Bell to hook things up. At each 
junction block, you simply follow the two- 
wire color code. If you can match black 
with black and red with red, you’ve got it 
down. 

System topography, a distributed bus, 
is as simple as a straight line. Unlike some 
networks, PCnet II leaves no loose ends to 
be tied together, and no stars or clusters to 
worry about. The only requirement is that 
the network cable pass near enough to 
each computer to allow connection. Add- 
ing terminators to each end of the main 
system cable is the only part of the instal- 
lation that is at all complex. 

AST allows for a maximum length of 
500 feet for the system cable itself. Longer 
runs require one or more repeaters, which 
essentially loop the system cable through a 
computer. To stretch the system to its 
maximum length of 2,500 feet, you can 
add repeaters at distances of approximate- 
ly every 500 feet. 

Every PC, user and server, requires the 
same network interface card to use AST- 
PCnet U. The card is about two-thirds of a 
full-length card (about 10 inches), and the 
double-sided card is cleanly and neatly 
executed. The open layout and the fact that 
it doesn't need last-minute modifica- 
tions — ^jumpers and extra parts — attest to 
the professionalism of its design. 

Installing the card is as simple as slid- 
ing it into a vacant expansion slot and 
screwing it down. Then the network hook- 
up must be plugged into the single jack on 
the retaining bracket of the card. Once all 
PCs in the system have their interfaces 
installed and plugged into the network 
cable, you can begin software installa- 
tion. 

Sorting Through the Software 
AST attempted to make PCnet ll’s soft- 
ware installation as easy as its hardware 
installation was. Most of the difficult work 
is handled by batch files and menu-driven 


Network 
Security Issues 

When you set up a network, it’s important to 
consider how to safeguard your files. But solutions 


to the problem can vary. 

A desire to safeguard data in your 
local area network isn’t a sign of 
personal insecurity. Whether the 
data are personnel records, business 
files, or just draffs of memos, you cer- 
tainly don’t want to lose them, you prob- 
ably don’t want anyone to erase them, 
and you may not want your cowcnkers to 
read them. 

The first level of security is physi- 
cal — you have to make sure that you 
don’t lose your files because of hardware 
failures, power outages, or use of your 
terminal while you’re not around. The 
problems and solutions on the physical 
level are the same as they are on stand- 
alone machines. And making sure 
nobody pulls the plug (or turns off the 
server or another machine where your 
file will be stored) during operation, 
good maintenance, and frequent backups 
are some of the first-line defenses against 
security problems. 

The next-highest level of security is 
limiting access to your files during nor- 
mal operation. Most networks using file 
servers offer one or more levels of pass- 
word protections. This requires you to 

Steve Rosenthal 


give the correct keyword before you can 
logon or use certain files. Some less- 
sophisticated disk-server systems don’t 
Otis' this feature or allow application 
programs to ignore any of the protection 
flags set by the network. 

Levels of Access 

Increasingly, password protection 
systems for LANs are offering levels of 
access rather than absolute authorization 
or denial. In most implementations, you 
can assign various permissions to a file, 
allowing others to read the file, write to 
it, execute it (if it’s a program file), or 
remove it. You may, for example, want 
to allow any user to write to a suggestion 
box file, but allow only the system man- 
ager to erase it. 

Password protection is relatively se- 
cure against casual browsing or mis- 
chief, unless, of course, you leave your 
password taped to the side of your PC or 
pick a fairly obvious choice (studies 
show that most people pick such an obvi- 
ous word that a coworker usually can 
guess it in about a dozen tries). Password 
protection, however, is completely inef- 
fective if someone can bypass the net- 
wotk to read your files. 
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If your netwoiic uses a distributed 
server philosophy (where the hie storage 
for network-accessible Hies is spread 
among the machines on the network) or 
if your dedicated server machine can also 
be booted up as a standalone worksta- 
tion, then an interloper may be able to 
boot up a machine in standalone mode to 
join access to your Hies. Networks that 
use a proprietary Hie stmcture are more 
resistant than networks that use standard 
DOS Hies, but no network password 
scheme should be considered secure 
against someone who can hack at the sys- 
tem in single-uso' riKxle. Just as you pro- 
tect Hies on standalone PCs, the simplest 
way to deal with this problem is to lock 
machines that contain valuable Hies 
when the network isn’t in use. 

To be sure that your Hies can't be read 
by unauthmized users, regardless of the 
network type, encrypt them. Even if 
unauthorized persons can access a Hie, 
they still won’t be able to make sense of 
the contents. Western Digital, for exam- 




0 be sure that your 
files can’t be read by 
unauthorized users, 
encrypt them. 


pie, makes a Data Secirrity Board that 
scrambles your Hies using the federal 
Data EtKtyption Starxlard (DES). The 
company says it has successHtlly tested 
the board with several networks. The 
DES rxxling guarantees that it would take 
someone days of work on a supercom- 
puter to read your Hie without knowing 
your encryptioo keyword. ■ 


programs. Even backing up the distribu- 
tion diskette is a one-command, batch- 
Hle-driven operation. The manual not only 
gives instructions in understandable text, 
but also accompanies them with decision- 
tree flow charts. The sy.stem should be 
foolproof. 

But I had problems with it anyway. I 
tried to wrestle with the instructions by 
sight-reading, but this particular installa- 
tion-manual-and-software combination re- 
quires more of a Gestalt approach. For 
instance, the manual says you can make a 
floppy-to-floppy backup on an XT (which 
has only one floppy drive). 1 didn’t have 
much success at that. Fortunately, you can 
usually Hnd a two-floppy PC lying around 
somewhere, quickly disposing of that and 
similar problems. 

The next job is to create a boot disk for 
each workstation, and this is simply a mat- 
ter of using DOS to format each disk and 
then running a program and responding to 
its questions. (There are separate programs 
for user and server boot disks.) Next, you 
configure the server using a menu-driven 
installation program. Finally, you use a 
similar installation program to configure 
each individual user PC. (These programs 
must be tun on the user PCs.) The network 
then is operating. 

In my testing, the first software disk 
AST sent was defective and failed to 
produce working boot disks. The replace- 
ment copy allowed me to set up the net- 
work software in a few minutes, with no 
problem. 

Share and Share Alike 

OiKe you have set up the network, nor- 
mal workstation operation differs only 
slightly from standalone PC operation. 
The workstations’ natural disk drives are 
accessed through the use of their DOS- 
assigned drive letters such as A:, B:, C:, 
and so on. The shared disk drives are 
accessible at the letters where the worksta- 


tion's internal drives leave off. 

To retrieve or send a file to a shared 
disk, it is only necessary for you to use the 
shared disk’s drive letter in your com- 
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mce you have 
installed the AST- 
PCnet II network, 
normal workstation 
operation differs only 
slightly from the way 
you would operate a 
standalone PC. 


mands. You can even log onto a shared 
disk and use it as the default drive. If read 
and write access has been granted by the 
server PC, then the shared disks differ 
from ordinary floppy disks simply by 
being faster and lacking removable media. 
Of course, should access be limited to 
reading or writing, the disallowed disk 
functions won’t work. 

AST-PCnet II is generally genial, and it 
has no problem allowing several worksta- 
tions to read from the same file at once. 
Problems can arise, of course, when two 
stations uy to write to the same file simul- 
taneously. 

To protect against jumbling records in 
this situation, the AST-PCnet 11 software 
includes a “locking” feature. With AST- 
PCnet n, locking is a simple semaphore 
system. A file to be protected is “flagged” 
so that other stations know it is being used. 
The flagging is cooperative, and each sta- 
tion accesses the file only through the 
locking system. (amtutueii) 
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You can easily circumvent this sema- 
phore system, however, both intentionally 
and accidentally. Even when a file is 
locked and in use by another station, it can 
be modified or even deleted with normal 
DOS commands issued from any worksta- 
tion with read-write access. Although this 
protection system is not foolproof, it may 
be enough for a small system. If all the 
rules of the locking system are coopera- 
tively obeyed, the system will prevent 
access to a file by more than one worksta- 
tion at a time, avoiding confusion of the 
retained data caused by more than one sta- 
tion writing to the same file at the same 
time. 

The protection software also includes a 
special provision of the locking program 
that, should it run into an already locked 
file, regularly retries to access it until that 
file is unlocked. The special program then 
takes over the file and locks it for the new 
user. Hence, you need not constantly poll 
the server waiting for it to unlock the file 
you want. 

Hazing the System 

Of course, you may forget to lock a 
file. To determine the consequences of 
such a misdeed, Glenn Hart and I, work- 
ing together on the network, held a demo- 
lition derby. We called up individual cop- 
ies of WordStar on two different user PCs , 
and edited the same file on the shared disk. 
After creating two distinct versions of the 
file, we attempted to enter the SAVE com- 
mand at exactly the same time. 

When the smoke cleared, only one of 
the edited files was left on the shared disk. 
The text was mine. After a little scouting 
we discovered that the backup of that file 
was Glenn's version. Obviously, AST- 
PCnet II was smart enough to write one 
file at a time, close it, and then give Word- 
Star control to write a new version and 
move the old one to backup. And, obvi- 
ously, then, I had lost the race. 


It was still a couple of days before Hal- 
loween when Glenn and I tan through our 
manual of dirty tricks on the AST-PCnet II 
system. 

For starters, I nonchalantly sneaked up 
behind the server XT, whistled softly 
under my breath, and suddenly la.shed out 
and switched off the machine. As the 
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ST-PCnet II software 
is an excellent 
traffic cop, carefully 
mediating disk access 
among the workstations. 
I was unable to 
create a data gridlock 
on the network. 


green faded from the screen of the server, 
there was no observable effect on the user 
stations — certainly no warning that any- 
thing had changed in the network system. 
When I went to a user station and tried to 
access the now-dead server, 1 was 
rewarded with a “disk not ready" error 
message: "abort, retry, ignore.” 

By this time, I was in a mean, spiteful 
mood, so I ordered a retry and switched 
the server back on. As soon as the server 
came up to speed, the user PC had shared- 
disk access again. No fuss, no muss, and 
no spilled blood. AST gets an A-f for ele- 
gant recovery from failure of the server 
station. 

With some simple networks, a user can 
do a da.stardly deed on the rest of the office 
simply by calling up a directory and stop- 
ping the on-screen scroll of file names by 


pressing the Ctrl-Num Lock key combina- 
tion. To see if this was tme of the AST- 
PCnet II, I went to a user station and per- 
formed the necessary black magic, lodg- 
ing half a directory on the screen. To my 
amazement, all the other stations still had 
perfect access to the shared disk. The 
effect was the same when 1 stopped the 
scroll on the server. Thus far, the network 
was very impressive. 

Next, Glenn and I drag raced. We each 
took two stations and carefully worked our 
way to the starting line by accessing the 
same directory on the server from each 
station and then typing in the program’s 
name. At the sound of the starter’s pistol, 
we pressed the Enter key on each 
machine. 

The server won, and the program 
immediately rolled down its screen. Even 
before the program had finished its initial 
displays on the server, it was .scrolling 
down the screen of the second PC. The 
next two stations tolled the program’s ini- 
tial display down at about 2-second inter- 
vals. As soon as one station finished load- 
ing the program, it proceeded to load on 
the next. 

Irked at being unable to mffle the net- 
work, I became more devious by the 
minute. In a fit of creative writing, I con- 
cocted a recursive five-line program that 
did nothing but endlessly and continuously 
write characters to disk. Once the program 
started, it attempted to overtake the hard 
disk on the server and hold on. Then 1 
called the same program on the same disk 
from another station in the network, and 
executed it, again trying to access the 
shared hard disk continuously. The work- 
stations took turns holding on to the hard 
disk, just as they should. 

Finally, I ran the same program on all 
the stations in the system, including the 
server, all accessing the same file on the 
same disk drive. The stations took turns 
using the disk. Access was denied to each 
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of the workstations in the system for 1 to 4 
seconds, but all stations had access for an 
equal amount of time. In the long run, 
each station was able to write the same 
number of records to the hard disk. 

I was forced to admit that the AST- 
PCnet II software is an excellent traffic 
cop, carefully mediating disk access 
among the workstations. Despite my best 
efforts, I was unable to cieate a data grid- 
lock on the network. 

One place you would expect a network 
with a nondedicated server to pay a per- 
formaiKe penalty is in the server’s data 
processing speed. Because its CPU must 
divide time between servicing the network 
and running its operator’s programs, per- 
formance has to suffer. To get an objective 
measurement on the degradation in the 
server’s abilities, I gave the server a CPU- 
intensive task — calculating the square root 
of two to 1 ,000 decimal places (in IBM 
Logo) — and measured the time necessary 
for the calculations. Just 3 minutes and 32 
seconds later, 1 got the answer. 

I then ran my continuous access pro- 
gram again, to give the server a worst-case 
network load. This substantially increased 
the time necessary for the square-root cal- 
culation — to 8 minutes and 56 seconds. 
Clearly, a mere XT will have its hands full 
with heavy network traffic. 

The converse effect — the degradation 
of network performance when the server’s 
CPU becomes busy — turned out to be less 
substantial. One hundred iterations of my 
continuous-disk-access network clogging 
program requited 18.40 seconds when the 
server was idling. Setting the server 
cmnching away at the square root of two 
added just 1.12 seconds to the run time. 

Printing 

AST-PCnet II allows the sharing of up 
to three printers, a limitation based on the 
network’s conformance to DOS rules (PC- 
DOS supports only three printers at a 


time). Each printer can be located at any 
node of the system and accessed from any 
other node in the system. Additional print- 
ers (nxrte than three) can be installed in the 
network, but they must be accessed only 
by individual workstations and cannot be 
shared. 

Once the network has been installed, 

^A/thin the limits of 

the software supplied, 
AST-PCnet II is an 
able performer. 
Despite its relatively 
slow data rate, it 
should be sufficient 
for many applications. 


accessing a printer is as easy as giving a 
normal printing command from a program 
or from DOS. The one important excep- 
tion is that the network requites more spe- 
cific information about the print job, 
including which printer to use. Moreover, 
the network needs to know when each 
print task ends because neither it nor DOS 
has an automatic way of recognizing the 
end of the print job. 

To convey all this information, you 
need only end your print job with a single 
additional command (a three-keystroke 
combination). The command marks the 
end of the job and directs it to the requested 
printer. 

The AST-PCnet II printing software 
spools all print jobs together for each print- 
er in an individual queue. While awaiting 
printer access, the information is stored in 


a temporary disk file in the PC controlling 
the printer. These files then ate sent to the 
printer on a first-in/first-out basis. You 
can also assign one of three priority levels 
to each print job, and the system will then 
print all jobs of higher priority before starl- 
ing on those of the next priority level. To 
avoid confusion, however, higher-priority 
print jobs are not permitted to interrupt 
lower-level jobs in progress. 

AST also provides software for manag- 
ing the printing chores. For instance, 
should you have second thoughts about a 
print Job, you can cancel a job from the 
print queue or raise its priority with rela- 
tively simple commands. Another pro- 
gram displays a chart of all pending print 
jobs. 

The printing management software 
even has a limited amount of security built 
into it. A job can be altered or canceled 
only by the station sending it out to print 
and the station controlling the printer it is 
using. 

Conclusions 

Within the limits of the software sup- 
plied, AST-PCnet II is an able performer. 
In spite of its relatively slow data rate, it 
should be sufficient for many applications. 
Its weakest point is probably its rudimen- 
tary, semaphore-style file-protection sys- 
tem. Its strongest suits are its low cost, 
ease of installation, and user familiarity. 
Anyone who knows the basic DOS com- 
mands can easily leam the shared facilities 
of the network. 

If your networking requirements ate 
typical of a small professional office, a 
small- to medium-size business, or an in- 
house department with a moderate number 
of workstations — sporadic file sharing 
and ordinary print queuing and sharing — 
AST-PCnet II should be both fast and 
smart enough to do the job for you. In 
addition, it will do its work elegantly and 
relatively inexpensively. ■ 
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Corvus 

Omnishare 

Despite some unnecessary complications, 
this network fulfills its purpose, linking a few 
PCs to share a hard disk. 


T he Corvus Omninet was among the 
first local area networks for the per- 
sonal computer on the market, and it 
is still the most successful in terms of 
installed systems. We tested the Omni- 
share version, which is specifically intend- 
ed to connect a small cluster of PCs or 
compatibles to an XT to share the XT’s 
hard disk. The network also allows you to 
share printers through a dedicated print 
server. For a product with the.se modest 
goals, Omninet performs well, is reliable, 
and sells at a modest price. 

Omnishare is somewhat unusual in that 
it|>as no dedicated file server, in effect, the 
X T whose disk is shared is just another 
workstation that happens to house a 
resource of interest to others. But until Big 
Blue came down from the mountaintop 
recently to give its blessing to low-cost 
local area networks (LANs), Omninet was 
the closest thing to an industry standard. 
It's no wonder, then, that this LAN readily 
runs popular single-user applications for 
the IBM PC. WordStar, 1-2-3. and dBASE 
ll operate normally, except for the obvious 
problems generated by the copy-protec- 
tion schemes in the latter two programs, 
which require that you mount a vendor- 
furnished diskette in the workstation's 
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drive A: . These problems occur with many 
networks; they arise from the way the 
applications are structured, not from the 
networks themselves. 

Conspicuous in Their Absence 

This network offers little in the way of 
file security. If you put a WordStar file on 
a fully public volume, for example, any- 
one on the network can read it, add to it, or 
erase it, and two or mote users can manip- 
ulate it concurrently without realizing 
they’re in conflict. Whoever saves his or 
her work last is the one who ‘ ‘ wins. ” This 
situation also holds true for most other 
applications we tested. Like the problem 
of having a copy-protected disk in drive 
A:, it's a shortcoming of the applications 
designed for a single-user environment, 
not of the network itself. With Omnishare, 
the only way you can keep files you’re 
working on away from other users is to 
move them to a private volume during 
update. 

The network does establish two levels 
of access for public volumes: read-only 
and read/write. The network manager also 
establishes the volumes each user can 
access. Access to a file is entirely a func- 
tion of access to the private volume that 
contains it. When logging on, the user 
must supply an I.D. and a password, but 


Omnisbare allows multiple users to log on 
with the same name and work on the sys- 
tem simultaneously. 

Otiuiishare also lacks a true electronic 
mail capability. Corvus has attempted to 
remedy this situation by allowing you to 
generate a message from within another 
program such as a word processor, and 
then send that file to the utility server Just 
as though you wanted to print it. The 
recipient can then retrieve the message 
from the server with a menu choice under 
the DESPOOL commarxl (rather than the 
originator using DESP(X)L to print it). 
While this arrangement makes it possible 
in a crude sense to send messages across 
the network, it’s unwieldy and impractical 
as a substitute for electronic mail. No 
“mail waiting” indicator prompts a recip- 
ient to check the pipe area, and nothing 
prevents an unauthorized user from fetch- 
ing messages intended for others. Also, 
once a transferred file has been viewed at 
the console, it’s gone forever; if you think 
you might want to keep it, you have to 
print it or save it in one of your own files 
before you view it on the screen. 

Network Management 

Omnishare accommodates up to 26 vir- 
tual disks, all of which are actually subdi- 
rectories in one giant real volume. This is 
not apparent to users, nor even to the sys- 
tem manager. The floppy drives at each 
workstation are always drive A; and drive 
B:. The virtual hard disk volumes ate 
known to users as the familiar C:, D:, E:, 
and so forth, making it seem that this is 
standard DOS. The system management 
utilities allow the system manager to 
establish and modify the tables that grant 
individual users access to up to 10 “mount 
units,” or specific virtual volumes. The 
system manager can add new volumes at 
any time, so long as the maximum of 26 
has not yet been used up. 

Onuiishate’s network management is 
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more difficult than it needs to be. For one 
thing the system control utilities are “hid- 
den” and require a complex sequence of 
operations to enter; presumably only the 
privileged know the secret combination 
that unlocks the magic of system control. 
First, you have to cold-reboot the worksta- 
tion with no diskette in drive A:. This 
brings the unit up in ROM BASIC. You 
then type a short, cryptic, three-line 
BASIC program that “wakes up” the net- 
work management system. 

The management utilities consist of an 
extensive hierarchy of menus that lead to 
the function you want to perform. The 
main menu gives an overview of the avail- 
able functions: 

D-Drive Management 
B-Backup Utilities 
M-Maintenance Utilities 
U-Utility Server Manager 
T-Transfer Manager 
I-Initialize Drive 
L-List Drives 
H-Help 

From this menu, each choice loads a 
new program from the hard disk. Some of 
the submenus also chain to yet other pro- 
grams. Apparently there’s a great deal of 
overhead in passing from one program to 
the next, because long delays occur 
between menus, giving the impression of 
sluggishness. Nevertheless, the utilities 
are very powerful, and the System Manag- 
er Guide, the thickest of the Omnishare 
manuals, docs an excellent job of docu- 
menting how to use the system, including 
some practical sample sessions. 

Corvus supplies its own backup option, 
XT Mirror, which allows part or all of the 
hard disk to be backed up to a cartridge. 
We did not test XT Mirror, but we did use 
an alternative Omnishare utility called 
IBMBACKUP for backing up hard disk 
volumes onto floppy disks and also for 
restoring from floppies. The entire process 
is menu driven and contains facilities for 


listing all the hard disk volumes. Also, 
since the procedure can run for quite a long 
time (upwards of 20 minutes), the system 
reports what it’s doing to reassure the user 
that something is happening. 

Mainframe communications are sup- 
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Marketed by: 

Corvus Systems 
2100 Corvus Dr. 

San Jose, CA 95124 
(408) 559-7000 


Retail Prices 


Starter Kit 3 

i 795 

Workstation 3 

5 495 

Server Station t 

i 990 

Dedicated Server 3 

i 990 

Cable (per foot) 

25t 

Connector 3 

5 495 

Repeater 3 

i 150 

Four-Station Configuration $ 4,125 

Hardware Capabilities 


Configurations: 


No. Servers 

1-63 

No. Workstations 

1-63 

Server Type 

Both 

Memory Min./Max. 


Dedicated Server 5/45 MB 

XT Server 

N/A 

Workstation 64/640K 

Shared Peripherals Available: 

Serial Printers 

71 

Parallel Printers 

71 

Plotters 

a 

Hard Disk 

a 

Tape Drive 

y\ 

Other Mass Storage 

y\ 

Modems 

1 

RAMdisks 

1 

Other Communications 

1 

Other 

0 

Backup 


Vendor-Supplied 

0 

Tape and Disk 

0 

Global? 

0 


ported by the SNA gateway, which con- 
nects to the Omninet bus, allowing file 
transfer to and from any mainframes that 
support SNA. The product includes soft- 
ware written by the Systems Center in 
Dallas. (conliHuedf 


Network Description 
Architecture Bus 

Type Baseband 

Speed 1 Mbit/sec. 

Server Type Dedicated/XT 


Security 

Lxigon ID 

File Passwords 

File Protection 

Record Protection 

0 

0 

0 

0 

Diagnostics 

Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

0 

Software Capabilities 

Operating System: 

Disk Caching 

□ 

RAMdisk Support 

0 

System Management 

0 

(jthers 

0 

Applications: 

Electronic Mail 

2 

Chat 


Utilities 


RAMdisk 

3 

Other 

0 

Print Spooler Features: 


Variable Buffer 
RAM- and Disk-based 
Change Paper 
Unjam 

Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
Tape and Disk 
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TTROUGHPUT TMES (in seconds) 



Hardware/ 



LAN: 

Software 

Development 

Productivity 

Datastore 

Corvus Omnishare 

1058 

137 

196 

Corvus Novell 

391 

123 

89 


At the Workstation 

The Omninet woikstation hardware 
consists of transport boards installed in 
each woikstation, with drop cables to 
transceiver boxes that connect to the RS- 
422 twisted-pair bus cable. It doesn’t 
require much technical skill to install the 
hardware. You simply open the machine's 
cases, set some DIP switches, and plug in 
the board and drop cable. The instiuctions 
that come with the boards are adequate, 
but they contain some inaccurate informa- 
tion on switch settings. You cannot 
assume that the board switch settings are 
conect, since they come randomly set 
from the factory. You have to refer to the 
accompanying errata sheets. It's also nec- 
essary to set a unique hardware address for 
each board. The installation guide fur- 
nishes advice and planning aids to help in 
performing the necessary tasks. 

Besides the woikstation hardware, 
Omninet requires a separate “utility serv- 
er" to allow network users to share serial 
printers and one parallel printer in any 
combination. This server can be a PC or a 
separate hardware unit that functions as a 
network node. You install the server by 
connecting the printer to it in the same way 
you would connect it to an ordinary com- 
puter, and by attaching the server device to 
the network cabling. The installation pack- 
age includes utilities for configuring the 
software that controls the server. Much of 
the network software at each station, load- 
ed during boot-up, is the spooler interface 
with the utility server. 


Printers connected to the XT server can 
be used only locally, not shared, so the XT 
cannot function as the utility server — an 
uncommon limitation. If a PC is used as 
the utility server, that computer becomes a 


workstation 
hardware, Omninet 
requires a separate 
“utility server” to allow 
network users to share 
serial printers and 
one parallel printer 
in any combination. 

dedicated print server for the duration of 
the print job. 

Corvus sells a dedicated print-server 
device that acts as a go-between for the 
network and the shared print device. This 
unit is not the end-all link to shared print- 
ing, however. When using Corvus’s 
native network software , the printer device 
cannot be connected to the server PC. 

The workstation’s spooling software 
supports direct output by applications such 
as BASIC programs (LPRINTs) or word 
processors, but only to a printer attached to 


the workstation that is running the pro- 
gram; Omnishare doesn’t permit routing 
direct output to a shared printer. 

The spooler provides no means for 
finding out how long it will be before your 
file emerges from the shared printer. As 
the System Manager's Guide states, 
“Files are not necessarily printed in the 
same order as they are sent.” Also, what- 
ever its organizing principle, the print 
queue cannot be reordered to accommo- 
date a high-priority job. 

After you execute an Omnishare utility 
such as SPOOL, the system looks at drive 
A: (the floppy) for a copy of COM- 
MAND.COM, and if it’s not there, the 
system asks you to mount a diskette that 
contains it. This can be startling to the 
user, especially since it happens no matter 
what drive you are logged on to at the 
moment. Also, having to switch diskettes 
in the floppy drive is annoying. 1 wonder 
why this is necessary, since it does not 
normally happen when exiting DOS utili- 
ties. 

Almost without exception, a selection 
from the workstation main menu leads into 
a hierarchy of submenus, and this can 
sometimes get confusing; you may begin 
to feel that Omnishare’s designers have a 
passion for maze games. The solution is to 
consult the Network Station User Guide, 
which clearly explains the sequences of 
menus and allows you to peek ahead and 
see where the maze leads. Some tasks, 
such as printing, require that you enter 
more than one program, which seems like 
unnecessary wear and tear on the user. 

Most menus offer a Help selection, 
which is to be expected. But the Help 
facility is the most inconsistent facet of the 
user interface. Occasionally, the “help” 
you get is the message NOT IMPLE- 
MENTED YET. Also, some help screens 
tend toward the tautological, for example, 
“Remove volume — Remove a volume 
from a drive.” Help like this is no help. In 




esides the 
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other cases, however, the help screens 
contain better information than what is 
found in the manual. 

Performance 

The benchmarking team found itself in 
the midst of considerable difficulties test- 
ing the native operating system on this net- 


work. The first attempt to run the “devel- 
opment environment” test on two stations 
progressed as far as the batch files' sign-on 
message, after which the system locked 
up, leaving the three-key reboot as the 
only alternative exit. The second attempt 
ran the development test acceptably — 
nothing blinding. Corvus took an consid- 


erable dislike to the four-station version of 
the same test, based on the excessive num- 
ber of “Read Fault Error” retries neces- 
sary to successfully complete this develop- 
ment test (see the benchmarking method- 
ology article, “Benchmarks for Network 
Ratings,” in this issue). 

A significant number of “Read Fault” 


Spooling Is Complex 

Omnishare seems to suffer from writer’s block; though the software works weli 
and has good menus to guide you, you may need technical support. 


A good example of Omnishare's ten- 
dency toward overcomplication is the 
print spooling. Although the shared- 
printer spooling software works well and 
has an outstanding series of menus to 
guide you through its intricacies, the sev- 
eral steps required to transform a file into 
printed copy make it awkward. First of 
all, you can spool only actual files that 
already exist on disk. To do this, you 
type the SPCX)L command and select the 
“S” (Spool a File) option, then answer a 
series of questions posed by the utility. 
This transfers it to the “pipe,” a server 
file that acts as a conduit for information 
in transit among network users and/or 
shared devices. Having completed the 
transfer, the user then exits from 
SPOOL. Next, it’s necessary to tell the 
system to print the file by entering anoth- 
er utility called DESPOOL, answer yet 
more questions, and ultimately route the 
file — by explicitly naming it — fiom the 
pipe to the printer. This clumsy proce- 
dure turns the important but usually triv- 
ial task of producing page copy into a 
major project. 

So, now that all the extraneous instal- 


lation procedures are out of the way, you 
may be ready to begin spooling — but 
there is a very good chance you will not 
be able to do it! Here the documentation 
deserts you, making technical suppent 
calls inevitable, even for the most tech- 
nically oriented networkers. This does 
not mean you are not given a good over- 
view of the logistics behind PIPES (a 
good explanation is provided), or that 
spooling is difficult syntactically 
(SP(X>L and DESPOOL utility menus 
are available, equii^red with options for 
changing parameters). Nowhere is there 
any reference to how to install the print- 
er, or how to properly run spool the way 
Cmvus intended. To make a long story 
short, the results of several help sessions 
with Corvus via telephone filled the gap 
that created the spooling problems. 
Here’s what I found out: 

1. Installation creates a file called 
CONFIG.SYS that contains within it a 
device driver command, which causes 
DOS to load an automatic spooldriver at 
that workstation at boot titne. The Con- 
stellation n system expects you to dedi- 
cate a user PC to be attached to the print- 


er and act as the sole guardian of de- 
spooling. This dedicated despooler PC 
must not have the automatic spo<d driver. 
If it does, files despooled fiom a pipe 
will return to the spooler instead going 
to the printer. The way to keep this from 
happening is to use the DOS EDUN 
command and remove fiom CON- 
FIG.SYS the line that equates a device 
with SPLIHIV.BIN. (This procedure is 
necessary only for the PC to be dedicated 
to the task of despooling.) 

2. The automatic spool driver elimi- 
nates the need for spooling via the 
SPOOL utility. Issuing a simple PRINT 
command with the filename will accom- 
plish the task. To have automatic qxx>l- 
ing capability, the dedicated despooler 
must be running simultaneously in the 
foreground. 

3. Once a pipe is de^xwled, it is lost 
forever. Pipes are open during Read/ 
Write processes, and closed otherwise. 
Pipes that have been forced open and do 
not find the end of the file must be closed 
or deleted under the Parameter Manager 
facility of the Manager’s Utilities, post- 
haste. — K.P. and S.K. 
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errors also arose during the “productivi- 
ty” tests, particularly on the first worksta- 
tion PC connected to the net. An average 
of eight retries were necessary to complete 
a test on this station as compared to the 
three or fewer errors occurring on the other 
PCs. This problem recurred in other tests, 
regardless of the task being performed. 

As explained in "Benchmarks for Net- 
work Ratings,” though, we considered 
retries to indicate not a network failure but 
an expected DOS response to “timing 
out” while waiting to be serviced by the 
network server’s hard disk. The Corvus 
operating system likely could use a rewrite 
to provide more equitable servicing of sta- 
tion hard disk requests and/or a lengthen- 
ing of the time-out parameter in their 
workstation DOS. 

Overall, using its own operating system, 
Corvus did not perform impressively 
(even when we did get it to finish a test), 
clocking in with some of the slowest 
scores. On the bright side, booting up 
Novell NetWare on Corvus makes all the 
difference. The lack of significant prob- 
lems, along with remarkable increases in 
speed (some tests ran almost twice as fast 
with NetWare) were astonishing. Corvus 
miraculously transformed from one of the 
turtle-slow nets to a rabbit-fast one. This 
example sends a clear message to the pro- 
grammers: It’s not a hardware problem — 
rewrite your code. 

Because of Omninet’s structure, any 
workstation can perform the installation of 
the network operating system as long as it 
has one double-sided floppy drive and at 
least 128K of memory. An installation 
manual describes the process, which 
entails several steps executed via a menu- 
driven utility. Reformatting the XT’s hard 
disk is essential as the first step: this is 
performed from whatever node is doing 
the installation and does not require a 
physical visit to the XT. The reformatting 
is destructive, and so you have to make 


sure you have backed up anything of value. 

To its great credit, Corvus furnishes a 
preconfigured network of five worksta- 
tions in the installation package. The 
menu-driven utility assumes you want to 
use this setup, and it prompts you accord- 
ingly by furnishing the defaults as answers 
to its questions; either you change them, or 
you press Enter to accept them. 

The installation of standard configura- 
tion — assuming one avoids the pitfall of 
mount unit numbering — proceeds quite 
smoothly and rapidly, taking no longer 
than half an hour. It would take less time if 
the network management software were 
written more efficiently. It runs at an ago- 
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lithely accepting 
Omnishare’s defaults 
without checking the 
manual can lead to 
trouble in one case. 


nizing pace and introduces long delays 
between phases of the process. 

The first order of business for installing 
tbe hardware end of the Ortuiishare net- 
work is to set properly the device 
addresses on the transporter cards. The 
host station must be assigned the address 
OOH. The documentation does not explic- 
itly clarify how to set up the switches. The 
eight-switch DIP is inversely configured; 
that is to say , a switch in the ON position is 
in truth a closed connection to ground, or a 
logical 0. 

Transferring the software to fixed disk 
is easy to accomplish. Three disks provide 
the crucial CONFIG.SYS file and Pascal 
library files that run the System Manager 


utilities, as well as other applications. The 
well-documented installation software is 
truly a snap to use. It requires approxi- 
mately 12 to IS minutes to complete, 
including the initial formatting of the hard 
disk itself. 

Documentation and Support 

The network manuals provided by Cor- 
vus consist of several specialized pam- 
phlets in the now-familiar IBM size, con- 
tained in a ring binder. These are all type- 
set in two colors, with large print and 
abundant white space. Each manual 
begins by discussing documentation con- 
ventions, a helpful feature. Short sen- 
tences and simple language throughout 
make the text easy to read even for com- 
puter novices. The manuals do an excel- 
lent job of presenting procedural informa- 
tion. A cookbook approach leads the u.ser 
from one numbered step to the next, with 
sample screen displays. 'The only short- 
coming in the documentation is the lack of 
troubleshooting guidelines, a summary of 
error messages, and a glossary. 

Documentation for entering the man- 
agement utility is contained within the 
Omnishare System Manager's Guide, in 
Chapter 2, “A Sample Session.” Blithely 
accepting Omnishare’s defaults without 
checking the manual can lead to trouble in 
one case. This has to do with assigning 
numeric values to mount units. The 
mount-unit prompt for each new volume 
supplies the number 2, whereas in fact 
these numbers should be assigned sequen- 
tially (2, 3, 4, ... ). 

As a test of the telephone support you 
might expect, I tried calling Corvus about 
a legitimate problem encountered during 
use of a feature called the Fixit facility. 
This program is not mentioned in the doc- 
umentation, and so the only way a system 
manager can leam of the facility is to con- 
tact Corvus. That wasn’t as easy as it may 
sound. After being passed around from 
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Davong 

Multilink 

As a middle-weight local area network, 
the Davong network system offers good token- 
passing service at a reasonable price. 


person to person a bit, I finally got an 
explanation. 

As for manufacturer support when 
dealing with problems of installation, 
meeting building codes and FCC regula- 
tions, and the like, Corvus makes an effort 
to be helpful. A pamphlet called Omninet 
Installers Tips is available from Corvus’s 
technical support group upon request, at 
no charge. 

All Omnishare hardware is warranteed 
for six months and, if found defective, 
may be returned to Corvus for an imme- 
diate exchange. Return shipping is paid by 
Corvus. In addition, Corvus now has more 
than 100 authorized service centers for 
repairs or exchanges. If having an on-site 
service contract puts you at ease, because 
you just can’t afford to have your network 
be down for long, you’ll be comforted to 
know that one is available from Corvus, 
through Decision Data. 

Modest but Adequate 

By and large. Omnishare is sound, and 
it works well, as indeed it should by this 
time. Aside from using a shared printer 
(see sidebar, “Print Spooling Is Com- 
plex’’), little about life in this network can 
disconcert a newcomer accustomed to 
operating a standalone PC. For the most 
part, the things that are different while 
working in Omnishare are easy to adjust 
to. Omninet is not without its defects and 
difficulties, but as long as you do not push 
too hard against its modest goal of sharing 
a hard disk among a few PCs, it performs 
satisfactorily. 

Its awkward print spooling and slow 
network management notwithstanding, 
Omnishare is a proven and settled product . 
The success of this network in the market- 
place — regardless of the fact that it was 
there first — indicates that many customers 
require just what Omnishare has to offer: 
modest but adequate performaiKC at a rea- 
sonable price. ■ 


L ocal area networks that are designed 
for the IBM PC can be divided into 
three broad categories. The simplest 
networks are peer systems, such as X-Net, 
in which every station is equal . The next 
step up is a middle-weight LAN, such as 
the Davong system. It uses a PC as a com- 
bination file server/workstation and can 
do serious work in a heavy-duty environ- 
ment, but it has to work hard to carry 
extremely heavy loads. Extra heavy-duty 
systems use a dedicated network controller 
with a 68000 microprocessor. 

The Davong network provides an 
excellent mix of capability and price. Any 
station in the network can use the 
resources of any other station on the net- 
work. Davong does not use specialized 
hardware as a file server, so you must have 
at least one PC on the network that has a 
hard disk to work as a file server and net- 
work controller. This hard disk PC can 
serve the network and act as a normal 
workstation at the same time, so you don’t 
lose the use of the PC while it’s controlling 
the network. 

Network Features 

Mullilink, Davong’s network software 
package, includes a module called 


SHRDOS that does the work of file lock- 
ing that prevents the corruption of files by 
ensuring that more than one user cannot 
change a file at one time. This file-locking 
scheme is much faster and more efficient 
than complex record-locking programs, 
but note that single-user access may not be 
sufficient for applications where many 
users need to read or update one database 
at the same time. 

Once you invoke SHRDOS, it keeps 
track of all file actions on the network. For 
instance, if a file is opened for read/write 
operation, SHRDOS places a lock on this 
file until the user who opened it closes it. If 
another person attempts to access that file. 
Multilink sends a message that says the file 
is in use by a specific operator and pro- 
vides the familiar abort, ignore, and retry 
alternatives. 

An interesting and unique Mullilink 
command, called PACE, regulates the 
number of network packets the file-server 
PC will process in a given time frame. 
Packets are bundles of information sent to 
and received from user stations in the net- 
work. Packet processing takes a signifi- 
cant amount of time from the CPU of the 
PC that is working as the network control- 
ler. Therefore, a tradeoff occurs between 
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the use of this PC by an individual user and 
its use by the netwoilt. You can use the 
PACE comnrand to adjust the balance 
between the network and an individual 
user. This pacing function monitors the 
activity of the file-server PC by monitor- 
ing when the last keystroke was read from 
the server’s keyboard. If the keyboard is 
inactive, the PACE module allows more 
time for packet processing. 

Standard MS-DOS programs such as 
WordStar work well over the Davong net- 
work. Multilink uses subdirectories and 
pathnames to route requests for files. 
WordStar can’t access its text files through 
pathnames, but if the WordStar data and 
program files are in the same subdirectory, 
you can run the program from any 
machine in the network. If two users try to 
open the same text file in WordStar, Mul- 
tilink sends an error message to the second 
user that says the requested file is in use. 
Less capable network operating systems 
from other manufacturers hide the text 
files that are in use from such programs as 
WordStar and present you with the frus- 
trating experience of not being able to find 
a file that should be available. The Davong 
software does a good job of keeping the 
users on the network informed with clear 
status messages. 

Framework works well on the Davong 
network, but it is confused by the fact that 
Davong accesses the network through 
DOS by calling the network drive Z: . As a 
result. Framework shows a list of ten 
available drives on its “desktop,” while in 
fact fewer drives exist. When a drive that 
doesn’t really exist is selected, a “Drive 
not ready” error message appears on the 
screen. The Framework system is not 
designed for multiple use in a network 
application and the copy-protection 
scheme forces you to have the master sys- 
tem Framework disk in one of the local 
floppy drives. 

The Davong network system uses a 


token-passing access scheme that it shares 
with the ARCnet systems that are mar- 
keted by Datapoint and Tandy Corpora- 
tion. IBM announced its plans to use token 
passing as an access scheme in a LAN 
product to be released in the future. And 
Big Blue has also announced a ring net- 


work topology that is shaped like a multi- 
leaved clover. The ring is pinched together 
in such a way that if portions of the ting are 
disrupted, they can be patched around. 
The Davong system is arranged in a sim- 
ilar, but not identical, manner that pro- 
vides resistance to interruption. The topol- 


UN FACT FUiDAVONG MUIUIK 

Marketed by: 

Davong Systems 
217 Hum^ldt Ct. 

Sunnyvale, CA 94089 
(408) 734-4900 

Retail Prices 
Starter Kit 
Workstation 
Server Station 
Dedicated Server 
Cable (per foot) 

Cormector 
Repeater 


Backup 

Vendor-Supplied 

Tape 

Global? 


Network Description 
Architecture Ring 

Type Baseband 

Speed 2.S Mbits/sec. 

Server Type XT 


$ 2,395 
$ 700 
$ 2,645 
N/A 
N/A 
$ 100 
$ 800 

Four-Station Configuration $ 7,490 

Hardware Capabilities 

Configurations: 

No. Servers 1 -255 

No. Workstations 1 -255 

Server Type XT 

Memory Min./Max. 

Dedicated Server N/A 

XT Server 192/640K 

Workstation 192/640K 

Shared Peripherals Available: 

Serial Printers (7 

Parallel Printers 7 

Plotters 7 

Hard Disk y 

Tape Drive _ 

Other Mass Storage _ 

Modems y 

RAMdisks ^ 

Other Communications “ 

Other r 


Security 

Logon ID 

File Passwords 

File Protection 

Record Protection 

□ 

0 

□ 

□ 

Diagnostics 

Cable 

□ 

Server 

□ 

Workstation 

0 

Network/Station 

□ 

Auto Reroute 

0 


0 

0 

0 


Software Capabilities 
Operating System: 

Disk Caching M 

RAMdisk Support 0 

System Management [y| 

dithers [3 

Applications: 

Electronic Mail [3 

Chat □ 

Utilities |y| 

RAMdisk □ 

Other [3 

Print Spooler Features: 

Variable Buffer 
Disk-based 

Change Paper 

Unjam □ 

Printer Commands 3 

Multiple Copies 3 

(Jueue Inquiry 3 

Queue Reorganization 3 

l^rge Queue [3 
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ogy of the network is referred to as a ‘ ‘dis- 
tributed star burst. ’’ This star arrangement 
is built around hubs that function as the 
connection point of stations to the net- 
work. 


with PC clones manufactured by Colum- 
bia, Compaq, AT&T, and ITT. But 
because of a difference in the expansion 
bus, it excluded the Eagle 1600 system. 
The company also claims that network 


System Hardware 

The Davong network hardware consists 
of interconnection cards in every PC on the 
network, coaxial cable, and hubbing 
devices that connect stations into the net- 
work. 

The Davong network has two types of 
hubs. The Davong Hub4 is a passive con- 
nection that does not amplify the network 
signal. The Davong Hub8, an active 
device, amplifies the signal and can handle 
longer cable runs than the Hub4. The two 
devices can be connected to each other to 
make a large network with up to 25S sta- 
tions and 20,000 feet of cable. 

In the simplest network arrangement, 
the Davong system could be set up with 
two stations. In this case, there would be 
no need for a hub unit. When the network 
is expancted to three stations, the Hub4 
unit is needed. The fourth port on the 
Hub4 can be connected to a Hub8 to 
extend the system. However, two Hub4 
devices cannot be connected together 
because they do not amplify the signal and 
it can become too weak to use. From this 
point, more workstations and hubs can be 
added to expand the network. This method 
of expansion limits the initial investment 
you have to make and allows the network 
to grow in affordable steps. 

Davong claims its hardware will work 


LAN’s ability to 
control multiple 
requests for printer 
output is a good 
measure of its 
usefulness to you. 


servers and workstations from Nestar, 
Datapoint, and Standard Microsystems 
can be connected to the Davong Multi- 
link. 

System Software 

Davong sells PROMs that allow each 
system on the network to operate without 
the need to boot from a floppy disk. This 
simplifies operation and somewhat re- 
duces the need for operator training. 

Network administrators find they need 
security in almost all kinds of corporate 
systems. In fact, if everyone on the net- 
work can freely access every file, the 
potential for sabotage or fraud becomes 
high. Multilink provides up to four levels 



THROUGHPUT Ti« (in seconds) 

Hardware/ LAN: 

Software Development Productivity Datastore 

Davong Multilink 632 108 98 

Davong Novell 367 106 75 


of network security that can be set to 
require up to two passwords and two user 
names for access to certain network func- 
tions. In addition, you can give password 
protection to each volume on the hard 
disk. 

Under Multilink, the operation of the 
disk server is improved by using disk cach- 
ing. Frequently used data is held in a spe- 
cial RAM buffer so it can be quickly 
retrieved. 

Access to a printer or printers is impor- 
tant in almost every business and comput- 
ing environment. The ability of a LAN to 
control multiple requests for printer output 
from several workstations — sometimes to 
several printers of different types — is a 
good measure of its usefulness in the busi- 
ness environment. In order to manage 
printers and requests for printed copies 
from several users on the network, the 
printer control software must be able to 
designate an order of priority for printer 
access and sort out requests for work 
among different users and printers. 

Davong provides a utility, called 
PRNSAVE, that captures and holds any 
characters sent to the printer port of a spec- 
ified PC. If you tun typical DOS or 
BASIC programs that send data to a print- 
er, the data is captured in a specially 
named file. You can then send this file 
across the network into Davong’s print- 
spooling and management software by 
typing PRINT and the filename. It is 
unfortunate that Davong chose to name its 
PRINT command with the same name as 
the normal PRINT command in DOS; this 
can lead to confusion over where the print- 
out is going to appear. 

When you type the Davong PRINT 
command, it closes the print buffer (DOS 
pipe), so if you have any further output 
you have to re-enter the PRNSAVE com- 
mand to restart the process. The new pipe 
will not retain any of the material in the 
previous one. Unless you back up the 
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PRINT file before you type the command, 
the file disappears once it has been com- 
mitted to paper. 

Performance 

Token-passing schemes that are based 
on the ARCnet model have one inherent 
weakness: each packet that moves infor- 
mation around the network has a maxi- 
mum size limitation of 508 bytes. When a 
message exceeds this limit, the software 
breaks it into 508-byte (or smaller) pieces. 
The network software knows how to put 
the packets together again when they 
arrive at their destination, but a large mes- 
sage can be delayed because it may have to 
wait for a final packet that has just a few 
bytes. Moreover, if the network is heavily 
loaded, large messages can delay each oth- 
er because the token will be filled by alter- 
nating stations as it goes around the ring. 
No message has priority, and all messages 
are equally slowed. To avoid this potential 
problem, you can arrange any applications 
software you use on the network so it 
sends messages of less than 508 bytes. 

In addition, we found that a 10 to 15 
percent decrease takes place in the I/O 
speed of the hard disk when the file-shar- 
ing SHAREDOS module is mnning. This 
decrease occurs because every read and 
write action to the hard disk travels 
through additional operating system levels 
that examine the level and status of the file 
it asks to use. 

Installing Davong 

The most important part about install- 
ing the Davong network is planning the 
physical configuration. The hubs allow 
good flexibility, but you have to plan how 
to use this flexibility. You should make 
diagrams showing the location of the hubs, 
the length of the cable runs, and the loca- 
tion of the network stations. Good plan- 
ning is essential because Davong uses a 
coaxial cable medium that is more expen- 


sive and difficult to install and move than 
twisted-pair wiring. Also, because of the 
configuration of the hubs, you can't just 
run a continuous length of cable to every 
potential workstation location as you can 


■he most important 
part about installing 
the Davong network 
is planning the 
physical configuration. 


with a bus or true ring system. The time 
you spend planning the geography of a 
Davong network is well invested. 

The physical installation of the boards 
in the network PCs is very simple. A ted 
LED on the circuit board is supposed to be 
used for trouble shooting, but it wasn’t 
very useful because the documentation 
didn’t explain what the light was monitor- 
ing or give examples of malfunctioning 
symptoms. 

It seems that no other product you can 
buy for a PC has as much potential for 
electrical conflict with other add-on boards 
in a PC system as a LAN interface board. 
In almost all of the systems we tested at PC 
Magazine, including the Davong, we 
found it was very important to check for 
conflict with both the direct memory 
addressing system and the interrupt calls. 
Many different kinds of video, memory, 
I/O, and disk controller boards can con- 
flict with the network interface boards. If 
you have a problem, you may have to 
remove all of the boards from the PC 
beyond the bate minimum and then add 
them back one at a time until you find the 
conflict. If there’s a serious conflict, you 
may have to replace an expansion card. 


The installation of the rest of the 
Davong network hardware involves work- 
ing with coaxial cable and connectors. 
This mechanical work isn’t too difficult, 
but you have to be careful to ensure good 
connections without shorts or grounds. 
This may sound like simple advice, but, in 
a ring network, it is particularly important 
because if any one connection is bad, then 
the whole ring is bad. 

The procedure for installing the soft- 
ware starts with booting DOS. After this is 
done, the manual instructs you to copy the 
network operating system programs from 
the master disk. A Davong installation 
utility performs a quick installation of 
operating systems set for general opera- 
tion. On the other hand, if you want to 
configure or name the hard disk system in 
some unique way or make other custom- 
ized changes to the software, such as turn- 
ing off automatic testing functions, you 
have to go through a lengthy and compli- 
cated "manual" software installation. 

Documentation 

The Davong documentation is good. 
Davong provides both operation and 
installation manuals, and each manual has 
illustrations, a table of contents, and an 
index. They have trouble-shooting guides 
and even include glos-saries. The manuals 
are also easy to read and very well orga- 
nized. Moreover, they are printed in big 
type on high-quality paper and come in 
their own attractive hardcover book ca.ses. 
Many modem PC programs and products 
don’t need detailed manuals, but local area 
networks still do. Good manuals can sig- 
nificantly reduce the amount of work 
involved in installing and using local net- 
works. The Davong manuals help a great 
deal. 

Maintenance for Davong systems is 
available from RCA and Sorbus. RCA 
does on-site service, but Sorbus provides 
only carry-in maintenance. ■ 
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Nestar 

PLAN 3000 

For large networks with heavy loads, the 

Nestar PLAN 3000 system offers speed and power — 

and that means complexity. 


T he Nestar PLAN 3000 networking 
system is truly impressive. Called 
PLAN, for Personal Local Area Net- 
working, it is fast and extremely powerful, 
in many ways resembling a mainframe 
enviroriment. With dedicated file servers 
of up to 56 megabytes of capacity each, it 
can network as many as 255 stations. It 
can also share hard disks at workstations as 
secondary file servers, as well as other 
resources on the system. 

Unlike most networking systems, 
PLAN had been designed primarily for 
larger networks in the 30- to 200-worksta- 
tion range. According to Nestar. networks 
of somewhere between 80 and 1 20 stations 
are more typical. For networks of fewer 
than 30, the cost per station may be a 
drawback. 

Group Authorship 

One of the most interesting features of 
the PLAN 3000 network is the way it 
appears to permit several users to update 
files simultaneously. Obviously, only one 
station can be allowed to write to a file at 
any given moment. But with “token-pass- 
ing,” the system allows several stations 
momentary access, on a rotating basis, to 
dump updating data to the file serverfs). In 
essence, the token is a small group of bits 

Jim Forney 


passed around the network from station to 
station. 

If you have six operators updating the 
same file, all may have new data to send, 
but only the workstation that has the token 
is allowed to do so. After that station has 
dumped a quick burst of data to the file 
.server, it is obliged to pass the token on. 

Token-passing is generally slower for 
small, lightly loaded networks than more 
conventional collision-sensing schemes 
are. But with token-passing, the through- 
put rate is almost constant even with a fair- 
ly heavily loaded net. So for a larger, more 
heavily loaded network such as you might 
expect with a PLAN 3000 hookup, token- 
passing can result in a higher throughput. 

Of course, even with this form of multi- 
user write access, read-only access by oth- 
er users might be desirable. That can be 
managed by means of different password 
levels. And since the data is never actually 
resident anyplace except the central serv- 
er, all updating is reflected immediately in 
the data all stations are reading. 




Network Structure 

Nestar calls the network architecture an 
“arbitrary tree,” and the term is quite 
appropriate. Imagine a file server at the 
base with a line, a trunk as it were, running 
upward from it. At some point, a “hub” 
intersects the trunk and branches out in 
different directions; these branches in turn 
split off at other hubs to form new sets of 
branches. And these in turn can split fur- 
ther at other hubs. The structure of the 
branches need not be symmetrical, nor 
does the same combination of equipment 
need to be attached to each — thus the term 
“arbitrary.” 

In theory, a PLAN 3000 network could 
contain something like 65,000 of these 
hubs. It doesn’t because there are “pas- 
sive” hubs and “active” hubs. Just as you 
would expect, a passive hub is nothing 
more than a branching-off device; where 
workstations are physically fairly close 
together, a passive hub is quite satisfacto- 
ry. However, if the distance between sta- 
tions is more than 2,000 feet (5,000 feet 
with fiber optic cabling), a repeater of 
some sort is required, and that is what an 
active hub is — in addition to being a point 
at which the net can branch further. 
Through the use of active hubs as repeat- 
ers, the maximum distance between work- 
stations can be increased to something like 
22,000 feet, according to Nestar. Many of 
the theoretical 65,000 hubs would be 
repeaters with no workstations attached. 

Physical installation of PLAN 3000 
networking at the workstation level is sim- 
ply a matter of putting a Nestar networking 
interface board into an empty PC expan- 
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Mainframes on 
the LANscape 

The LAN-to-mainframe connection is limited 
by product scarcity, but the near future 
promises new products and more flexibility. 


sion slot and plugging in the cable. 

There would seem to be few applica- 
tions within the practical limitations of net- 
working that the PLAN 3000 can’t accom- 
modate, considering that dedicated file 
servers are offered that range in formatted 
storage capacity from 15 to S6 megabytes 
each. The PLAN 3000 file servers move 
2'/i million bits per second. And file 
dumping between the server! s) and the 60- 
megabyle streaming tape backup is ac- 
complished at a rate of 1 megabyte every 
1 1 seconds. 

Physical drives and RAMdisks at a 
workstation retain their usual designa- 
tions, except that the PLAN network boots 
on virtual C:, which displaces a physical 
C: up one notch, to D:. All of the virtual 
volumes fixrm the file serveifs) are then 
mounted on virtual drives, typically E: 
through Z:. 

Mass storage is not limited to dedicated 
file servers, however. Any hard disk on 
the system — an XT or AT, for instance — 
ean be a shared network resource. 

Because of the way the elements of this 
Nestar system are interconnected, individ- 
ual user workstations can be booted onto 
the network or shut down at any time, even 
while the one or more file servers on which 
they depend are on-line and available, 
without affecting network operations. This 
capability means that, unlike on some 
lesser systems, various and assorted users 
can wander in and out pretty much at lei- 
sure. And the stations don't even have to 
go through a formal logging-in process to 
be recognized and accepted by the net- 
work (except where passwords are re- 
quired for access to specific data). 

This lack of formality doesn't mean 
that anyone with access to an open port can 
quietly come on-line and "listen in” 
uruioticed. Any active user can issue a 
SHOW STATIONS command to get a 
listing of all stations on the net at any given 
time. While 1 was reviewing the network. 


H ooking up PCs with a local area 
network isn't enough if the data 
you need to work with is on a 
mainframe. Whetherthe big machine is a 
resource belonging to your own organi- 
zation or a publicly accessible service, 
network-to-mainframe communication 
can put nregabytes of information at 
more than one set of fingertips. As with 
any other LAN application, a LAN-to- 
mainframe link is usually rrrotivated by a 
desire to share expensive resources and 
to make data more freely accessible. 
Minimizing costs means' sharing the 
hardware needed to conrmunicate with a 
big machine, whereas facilitating infor- 
mation exchange means configuring the 
network so each user appears to have 
exclusive use of the connection. 

Fortunately, most mainiiames use an 
IBM-developed protocol that had al- 
ready been designed to support groups of 
workstations operating in clusters. This 
corrununications system, which most 
people refer to as “3270,” is part of 
IBM’s massive Systems Network Archi- 
tecture (SNA). With 3270 communica- 
tions, a mainframe (or its corrunurtica- 


Steve Rosenthal 


tions processor) communicates by cable 
or modem to a controller, arrd the con- 
troller talks to groups of terminals. One 
approach from the network end, conse- 
quently, is to configure a machine on the 
network to act like a controller to the 
mainframe but act like a 
communications server to the network. 
As a 3274 controller, the connection 
links up with the mainframe using IBM’s 
SDLC synchronous communication pro- 
tocol, assembling and receiving mes- 
sages for workstations on the LAN. As a 
network server, it takes messages from 
the mainframes, adds the required rout- 
ing information, and sends them out over 
the LAN. Going the other way, the serv- 
er listens on the network for messages 
marked for the corrrmunications link, 
formats them into the form expected by 
the mainfratrre, and sends them out, act- 
ing as a controller. 

The protocol converters designed to 
let standalone PCs communicate with 
mainframes don’t work on existing PC 
networks because the protocol converter 
is not a resource the network knows how 
to manage. Without code to tell the net- 
work how to pass messages back and 
forth to the converter and what to do if 
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two users both want the resource, the 
networks can’t make use of the link. You 
can, in most cases, still use a protocol 
conveiter on a workstation, allowing 
only that machine to be used for 
communications with the mainhame. In 
addition, you may have to re-address 
either the network cards or the protocol 
converter, which may default to the same 
interrupt or port locations. Although net- 
works don’t yet provide protocol con- 
verter-sharing capability, firms that spe- 
cialize in communications products are 
now beginning to take up the slack. 

You may soon choose to equip your 
LAN also with a “session server.’* In the 
mainframe world, each link-up between 
the mainframe and a user terminal is 
called a “session," with ttuuiy main- 
frame software systems allowing users to 
start up and switch between several ses- 
sions tunning at one time. One of the first 
session servers for PC-based LANs is 
Techland Systems’s BlueLynx Gate- 
way, which allows you to distribute ses- 
sions among the network workstations, 
running one session from each worksta- 
tion or several sessions from a single 
workstation. Corvus also has a session 
server that it’s comarketing with Systems 
Center. Novell’s new session server, 
developed by Pathway Design, seems 
equivalent to Techland’s. 

According to Charles Morell of CXI, 
Inc., of Palo Alto, California, some 
changes in IBM design philosophy for 
3270 devices should help make sharing a 
network connection easier. IBM, he 
says, has switched from treating all 
3270-series terminals as dumb control- 
lers to the Device Cluster Attachment 
philosophy, which puts most of the intel- 
ligence in the device and little of it in the 
network controller. This should also 


make it easier for firms like CXI, which 
iruuiufactures micro-to-mainframe tele- 
communications products, to come out 
with various intelligent mainirame links 
for the PC. One key issue, Morell points 
out, is to make a good division between 
presentation services at each workstation 
(for formatting the di^lay) and the 
communications services required to 
maintain the link. 

More to Life than SNA 

In addition to the SNA links used by 
most IBM ttiainirames, some big main- 
frames and most minicomputers support 
asynchronous communication as their 
protocol for talking with both terminal 
and remote systems. This is also the 
method used for PC-to-PC communica- 
tion, especially through modems over 
phone lines. Sharing asynchronous 
communications capability would mean 
sharing serial ports or rtKxletns, which 
current PC networks are not set up to do. 
PC owners are presently limited to sys- 
tems that either require one modem per 
PC or use switching arrangements to 
share a modem between standalone sys- 
tems. 

Another increasingly important LAN 
connection is on the drawing board. The 
term X.25 denotes a series of commu- 
nications protocols for sending messages 
in the form of packets. X.2S gateways 
for PC LANs ate apparently in the works 
but not generally available. 

Eventually, connecting a LAN to a 
mainirame may be as sitrqrle as running a 
wire between two tin cans. The current 
state of the art is clearly way behind that, 
but progress is being made. LANs and 
mainframes that are hardly on speaking 
terms may soon be engaged in a perpet- 
ual dialogue. ■ 


the command proved to be a vital diagnos- 
tic tool, if a rather loose sort of security. 

Net Interface Program 

Nestar claims the dedicated PLAN sys- 
tem, operating under DOS 2jc, can 
address a maximum of from 273 to more 
than 500 drives simultaneously, with that 
maximum depending on how many sta- 
tions have the same virtual volumes 
mounted simultaneously. Any given 
workstation can mount up to 26 drives at 
any one time, and all 26 can be virtual 
drives. Drives can be designated by num- 
bers or by any letter from A through Z. 

To address these drives and manage the 
network, you use Nestar’s Net interface 
program, which runs under many different 
operating environments. When you boot 
any workstation on the network, the Net 
software appears as if mounted on virtual 
drive C:, although it never actually leaves 
the file server. 

Many commands in Net are identical to 
those in DOS or BASIC. But even with the 
familiar-sounding commands, there are 
differences. Net. for instance, doesn’t rec- 
ognize abbreviated commands like REN 
or DEL. Interestingly, you can access 
these Net functions from within DOS 
without actually entering the Net system 
by typing NET as a cotimiand prefix. 

Secured Access 

PLAN 3000 offers three levels of con- 
trolled access to its virtual disks: public, 
group, and private. Access levels are 
determined by the use of passwords. Typ- 
ically, the public level would requite no 
password at all, but since you wouldn’t 
want just anyone writing to files, such 
public access could be limited to read- 
only. A select group could be given a 
group password that would allow read/ 
write privileges for updating files. Howev- 
er, the group could be denied the right to 
create, erase, or delete files. Those abili- 
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ties could be reserved for people with the 
private password. 

If a password is misplaced somehow, 
you have a problem; PLAN 3000 has no 
provision for bypassing the protection, and 
the password can't be recovered even by 


dumping the disk. All is not necessarily 
lost, however, for the console that controls 
the network allows certain “super user” 
privileges, among which is a means of 
putting in a new password. 

Software locks are another mechanism 


for controlling access to shared resources 
in the system. Here again, there is a whole 
set of protocols. Locks may require pass- 
words to unlock them and can limit the 
maximum number of users allowed simul- 
taneous access to any resource. 

Print Servers 

Any PC, even one without any physical 
drive, can be configured as a print server 
for up to two shared printers (one serial 
and one parallel). Requests for printing 
from any workstation on the network can 
be addressed to a specific print server if 
there is more than one on the network. 

However, if you have no reason to 
specify a particular printer or server, you 
can send your print request addressed to 
“any” print server and it will be directed 
to the first available printer on the net- 
work. Waiting requests are normally 
queued and printed in the order in which 
requests are received. However, requests 
can be assigned priority codes. 

While any PC workstation can be des- 
ignated as a print server, when it is serving 
a printer it can perform no other function. 
In fact, even a designated print server 
boots up as an ordinary workstation and 
cannot be accessed for printing until some- 
one pushes the appropriate menu re- 
sponses to release it for print serving. So, 
in choosing which PCs are going to double 
as print servers, some care must be taken 
to select units that are not heavily used as 
workstations. 

The Bundle 

Several software packages come with 
the PLAN 3000 as standard issue. These 
include a word processor with spelling 
checker, electronic mail, a spreadsheet, an 
accounting program with provisions for 
handling receivables, inventory control 
software, and a multi-user database. 

There are several pop-up menus in the 
Nestar system to get you past the initial 


UW FACT rtfiPUN 8000 

Marketed by: 

Nestar Systems Inc. 
2585 E. Bayshore Rd. 
Palo Alto, CA 94303 
(415) 493-2223 


Retail Prices 



Starter Kit 

N/A 

Workstation 

$ 600 

Server Station 

N/A 

Dedicated Server 

$12,995 

Cable (per foot) 

20«! 

Connector 

N/A 

Repeater $ 595 (6 ports) 

$ 1,095 (16 ports) 

Four-Station Configuration $15,990 

Hardware Capabilities 



Configurations: 



No. Servers 

1-254 

No. Workstations 

1-254 

Server Type 

Dedicated 

Memory Min./Max. 



Dedicated Server 

256/256K 

XT Server 

N/A 

Workstation 

128/640K 

Shared Peripherals Available; 


Serial Printers 


71 

Parallel Printers 



Plotters 



Hard Disk 


71 

Tape Drive 


/) 

Other Mass Storage 


^1 

Modems 


y\ 

RAMdisks 


y\ 

Other Communications I 

1 

Other 

1 

0 


Backup 

Vendor-Supplied 

Tape 

Global? 


Network Description 

Architecture 

Arbitrary Tree 

Type 

Baseband 

Speed 

2.56 Mbits/sec. 

Server Type 

Dedicated 

Security 


Logon ID 

0 

File Passwords 

0 

File Protection 

0 

Record Protection 

0 

Diagnostics 


Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

□ 


0 

0 

0 


Software Capabilities 
Operating System: 

Disk Caching 
RAMdisk Support 
System Management 
Others 

Applications: 

Electronic Mail 

Chat 

Utilities 

RAMdisk 

Other 

Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 

Printer Conunands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 


0 

0 

0 

0 

0 

I 

0 
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Novell 

NetWke/S 

You’ll need time and experience to get 
this network going, but the reward is one ot 
the best LANs available. 


startup operations. In fact, the menus that 
are provided can not only handle boot 
chores but get you started in any of several 
applications packages that are included. 
Now, I may have some slight edge when it 
comes to working with unfamiliar soft- 
ware packages, but 1 had so little difficulty 
in getting any of them up and mnning that 
it appears it would not take much special 
training to get people started. 

In addition to the packages that come 
with the system, several other multi-user 
software licenses are available from Nes- 
tar. These include NDBS 3, dBASE II, 
Revelation, PC Focus, and B-irieve. And, 
according to Nestar, any other software 
that can be run from a hard disk can be 
used with the PLAN 3000. 

No prepackaged business system can 
anticipate all the peculiarities of any par- 
ticular real-life business environment. 
And looking at this package, I saw things 
that could be improved. But certainly the 
PLAN 3000 package comes with some 
very professional tools, ready to set up and 
go to work with. 

Conclusion 

The bottom line is that the Nestar 
PLAN 3000 is an impressive system. It’s 
designed for serious networking on a 
grand scale and designed with the flexibil- 
ity to grow and keep pace with a changing 
work environment. However, as impres- 
sive as this system is, one serious question 
has to be addressed by anyone considering 
implementing a network this large. 

How much standalone processing do 
you anticipate — or need — at the worksta- 
tion level? If your answer is “not much,” 
then a true mainframe with dumb termi- 
nals may be a better choice for you from 
several points of view. However, if a lot of 
people have to do a lot of standalone work 
while processing megabytes of library 
files, you should give the Nestar PLAN 
3000 serious consideration. ■ 


T he Novell NetWare/S network is a 
hardware extension to PCs and a soft- 
ware extension to PC-DOS that gives 
multiple users access to a central fixed disk 
and printers. When your boss drops by an 
hour after it has arrived and asks "Get it 
running yet?” give him or her a look that 
would tell anyone to stay away for a week. 
Take it slowly and carelully — there’s lots 
to learn. You’ll have a head start if you’re 
familiar with technical PC-DOS materials 
and have done some exploring on your 
own. A good working knowledge of sub- 
directories and search paths is also impor- 
tant. 

Don’t expect the network to be easy to 
set up and use, don’t expect it to solve all 
your problems, and don’t expect it to slip 
into your current array of PCs without 
some getting used to. But put it to work, 
and you’ll have one of the best PC net- 
works available — a good, powerful sys- 
tem with a hefty fixed disk and potential 
for expansion. 

There will be some training ahead. 
More than 40 new commands come with 
the NetWare software. Unless the PC 
workstations are set up so that users don’t 
have to use PC-DOS much, these new net- 
work commands will be used as often as 


Charles Petzold 


existing PC-DOS commands are. 

Applications 

The Novell NetWare/S network system 
(the S stands for Star topology) can handle 
up to 24 PC workstations. Each worksta- 
tion has access to a centrally located hard 
disk and printers, without losing any of the 
power or the facilities of the standalone 
PCs. Network users may share files on the 
hard disk, route a document for printing, 
send messages and mail, and even play the 
multi-user SNIPES game, included for 
“fun and entertainment for users of the 
NetWare system.” 

In everyday use you will boot PC-DOS 
in the usual manner from a PC worksta- 
tion. At that point you’ll be able to use the 
PC as you usually do. To gain access to the 
network, you run the program NET20S or 
NETl IS, depending on the DOS version. 
(The program can be in an AUTOEX- 
EC.BAT file to be tun when booting.) 
You’ll then have access to the shared hard 
disk, but with only one subdirectory, 
called LOGIN, containing just one pro- 
gram, also called LOGIN. 

Type LOGIN, your user name, and 
your password, and you’re in. It will then 
appear as if your PC has acquired another 
disk drive . A PC workstation with two dis- 
kette drives will have personal access to 
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drives A: and B: on the PC and shared 
access on drive C:. Any programs you run 
may treat this new drive as if it were just 
another drive on your machine. Programs 
still run in the workstation’s PC memory, 
but the programs may be loaded from the 
shared disk, and they may use and save 
hies on the shared disk. 

The files on the shared hard disk will be 
scattered among hierarchical subdirecto- 
ries. On a PC-XT subdirectories are often 
just a convenience; on NetWare/S they are 
an integral part of the network design, the 
basis for user allocation of space, and the 
security of the system. One subdirectory 
will be called PUBLIC and will contain 
most of the NetWare/S commands. An- 
other will be called SUPER and will be 
inaccessible to everyone but the system 
supervisor. Each user will also have his or 
her personal subdirectories defined by the 
NetWare/S supervisor when establishing 
user IDs. 

The system can also think of subdirec- 
tories on the shared hard disk as additional 
disk drives. Users may set additional drive 
letters to stand for subdirectory paths. For 
instance, a drive E: can be “created” by a 
user to refer to the directory path 
MYDIR\LETTERS. This is accom- 
plished by using the NPATH command 
with the syntax 

NPATH E : =SYS : MYDIR\LETTERS 

This aliasing of drive letters to a direc- 
tory path is a good shorthand way of 
changing subdirectories. You don’t enter 
CHDIR\MYDIR\LETTERS; you just 
change the drive to E:. It’s more powerful 
than that, though. While many programs 
cannot be directed to retrieve and save files 
in a particular subdirectory, they can 
almost always use a particular disk drive. 
So if you tell your word processing pro- 
gram to use drive E: for your documents, 
NetWare/S will actually use MY- 
DIR\LETTERS. 


Other make-believe disk drives are cre- 
ated when you set search paths with the 
NPATH command, which looks some- 
thing like 

NPATH SEARCH2 : 

=SYS : MYDIRVFORMLETTERS 


Like the PC-1X)S PATH command, 
NPATH orders a search of the indicated 
subdirectory if a requested file is not in the 
current subdirectory. However, the PATH 
command only affects the loading of pro- 
grams. NetWare/S will conduct a search 


UN Filer fl£:NE1WME/S 

Marketed by; 

Novell, Inc. 

1170 North Industrial Park Dr. 
Orem, UT 84057 

(800) 453-1267 

(801) 226-8202 


Retail Prices 


Starter Kit 

$15,595 

Workstation $ 250 + $1,995 

for every six stations 

after the first six 

Cable (per foot) 

$1 

Connector 

included 

Repeater 

N/A 

Four-Station Configuration $15,595 

Hardware Capabilities 


Configurations: 


No. Servers 

1 

No. Workstations 

1-24 

Server Type 

Dedicated 

Memory Min./Max. 


Dedicated Server 512K/2 MB 

XT Server 

N/A 

Workstation 

64/640K 

Shared Peripherals Available: 

Serial Printers 

0 

Parallel Printers 

0 

Plotters 

0 

Hard Disk 

0 

Tape Drive 

0 

Other Mass Storage 

0 

Modems 

0 

RAMdisks 

0 

Other Communications 0 

Other 

0 

Backup 


Vendor-Supplied 

0 

Tape 

0 

Global? 

0 


Network Description 
Architecture Star 

Type Baseband 

Speed (max. /min.) 

300/600 Mbits/sec. 
Server Type Dedicated 


Security 

Logon ID 

File Passwords 

File Protection 

Record Protection 

0 

0 

0 

0 

Diagnostics 

Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

0 


Software Capabilities 
Operating System: 

Disk Caching (7) 

RAMdisk Support 71 

System Management 13 

Others [3 

Applications: 

Electronic Mail 0 

Chat 3 

Utilities 0 

RAMdisk 3 

Other 0 

Print Spooler Features: 

Variable Buffer 0 

Disk-based 0 

Change Paper 0 

Unjam □ 

Printer Commands 0 

Multiple Copies 0 

Queue Inquiry 0 

Queue Reorganization 0 

^rge Queue 0 
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any time a file is read. Again, if you’re in a 
word processing program and want to use 
one of your standard form letters to answer 
a consumer complaint, for example, the 
word processing program will still think 
it’s using drive E: , which NetWare knows 
is MYDIR\LETTERS. But NetWare will 
also search MYDIRVFORMLETTERS if 
the file can’t be found in MYDIR\LET- 
TERS. 

Search paths are assigned drive letters 
starting from Z: and working backward. 
Drive Z: will usually be set at logon to be 
the subdirectory SYS:PUBLIC, which 
contains all the user NetWare programs. 

So you can end up with a total of 26 
disk drives, the first two or three letters 
being the real disk drives in your PC work- 
station, the others being aliases for various 
subdirectories of the shared hard disk. (If 
you can manage this arrangement without 
getting confused, NetWare will allow it.) 

The aliases can be different for every 
user on the system. You can customize 
them for each user and set them at logon. 
Logon mes.sages can also be customized. 
You use the wonderful but disappointing 
SETLCXjIN command to accomplish this. 
SETLCXjIN is wonderful because it can 
do some rudimentary logic with prede- 
fined operators like 

IF DAY_0F_WEE3< IS "MONDAY" 

THEN WRITE "AAARGH . . ." 

(an actual example from the manual) and 
even make sounds with the FIRE PHAS- 
ERS command. It’s disappointing because 
it crashed PCs. (A Novell technical repre- 
sentative was very surprised to hear this 
and suggested that we were dealing with a 
damaged copy of this particular pro- 
gram.) 

Sending messages is easy; you use 
SEND, the message in quotes, and then 
the user’s name. The message appears at 
the bottom of the recipient’s screen. But 
sending mail is another matter — you need 




We’re CuUinet, the acknowledged leader in mainframe 
software. Our customers include some 2,000 of the world’s biggest 
and best-run companies. 

So when we set out to develop a superior integrated 

pprsmmi rmnjmter software package, we 
didn't have lo guess what business wanted. 
We simply had to ask. 

The combination of our technical 
skills and business experience and the input 
and feedback of our client community has 
resulted in ( lOLDENGATE’,” integrate pc 
.soft wiire for business people intent on doing 
busine.ss, nol fussing with software programs. 

Each GOLDENGATE function— 
spreadshwl, database, word processing, 
graptucs and telecommunications— is designed to 
provide an optimum working environment. And as powerful as the 
program is, specific attention was paid to making GOLDENGATE 
truly easy to use. 

The fact is, anyone can begin to use GOLDENGATE in a 
matter of minutes. A single command set operates every function, 
so a GOLDENGATE user enjoys a single learning experience, 
rather than several. Tutorials and complete on line help screens 
allow the novice to become productive wMiout training. 

To top it off, GOLDENGATE— in combination with our IDB 
mainframe software— provides micro-to-mainframe integration 
that makes accessing 
corporate data indistin- 
guishable from accessing 
data on a diskette. 

For more information 
about GOLDENGATE, 
phone Cullinet toll-free, 

1-800-551-4555. 


Cullinet 

Wfe understand business better than 
any software company in business. 
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Novell’s MAIL package, sold separately 
and not evaluated here. 

You can use a shared printer from a 
workstation in two ways. If an existing file 
is to be printed, the NPRINT command 
works similarly to the PC-DOS 2.0 (and 
above) PRINT command. You place the 
file on the system’s print queue. For print- 
ing from within a word processing pro- 
gram, you use the SPOOL command 
before entering the program. The server 
then directs all print output from the work- 
station to a temporary file on the shared 
hard disk. When you enter the END- 
SP(X)L command, the file is closed and 
placed on the print queue. 

Hardware 

The Novell NetWare/S system is a star 
configuration. The stars of the show are 
the Novell file server and its companion 
hard disk subsystem. The file server is a 
box about twice the size of an IBM PC 
system unit. This box contains a 68(XX)- 
based computer and one TI 99105 micro- 
processor for every two workstations. The 
file server has just one push-button switch 
on front, a reset button with an elbow- 
resistant plastic cover. The back panel is a 
whole array of cable jacks and cutouts for 
additional cable jacks. This setup isn’t sur- 
prising since everything used in the system 
is connected by cable to the file server. 

The hard disk subsystem must be locat- 
ed within 3 feet of the file server, most 
conveniently right on top of it. The con- 
figuration I tested came with a 64-mega- 
byte Novell hard disk, but you can chain 
more hard disks to expand total capacity to 
a comfortable 320 megabytes. 

Any shared printers or plotters must be 
within 50 feet of the file server. The file 
server will support up to five printers, but 
there’s a serious catch: They all must have 
serial interface ports. The printer cable is 
standard RS-232. 

Also within 50 feet of the file server 


must be a dumb terminal to serve as the 
system console. You can use a PC, but it 
will require asynchronous communica- 
tions hardware and software, preferably a 
package that can emulate a TeleVideo 925 
terminal. 

You can use the system console to 
monitor the whole system, reorder print 
queues, broadcast messages, and — when 


¥ 

lou 


I ou can use the 
system console to 
monitor the whole 
system, reorder print 
queues, broadcast 
messages, and even log 
users off the system 
entirely. 


the system is acting particularly nasty — 
log users off the system entirely. The com- 
mands available on the system console and 
those available on a workstation are sepa- 
rate and distinct from each other. The sys- 
tem supervisor also requires a PC worksta- 
tion in addition to the system console. All 
security restrictions of subdirectories use 
workstation commands rather than system 
console commands. 

The workstations themselves are IBM 


PCs with at least 64K memory (128K is 
recommended) with or without their own 
disk drives, hard disks, or other peripher- 
als. Each of the PC workstations must 
have a Novell network interface card. You 
can boot a PC without disk drives from a 
ROM chip on the Novell board. Up to 24 
workstations can be connected to the file 
server, each with its own dedicated dual 
twisted-pair cable. These cables may be 
3, OCX) feet long. 

To allow for the widest spread of PC 
workstations, you should locate the file 
server in the center. In the maximum con- 
figuration the file server will have 31 
cables hanging out the back. So put it 
where the least traffic occurs or on a raised 
floor. 

System Software 

At least one person must supervise the 
system. Supervising mostly involves coor- 
dination and security, normally not a full- 
time job. The supervisor must ensure that 
each user has access to every subdirectory 
needed for his or her work, but no more. 
Most of tbe supervisory work can be done 
from any PC workstation attached to tbe 
network. The supervisor will be the only 
person who has access to the subdirectory 
SUPER and any commands in it. 

The command most important to secu- 
rity is GRANT, which has a wonderful 
English-like syntax . For instance, entering 
the command 

GRANT NO RIGHTS FOR 

SYS : CHARLES TO USER JOHND 

keeps all my files in the CHARLES sub- 


THROUOPUT THWE8 (in seconds) 



Hardware/ 


LAN: 

Software Development 

Productivity 

Datastore 

Novell NetWare/S 345 

104 

82 


220 


PC MAGAZINE • FEBRUARY 5, 1985 




directory safe from the mischievous John 
Dickinson. He can change his directory to 
mine, but he can't even tell what hies are 
there, let alone delete any. But if he also 
gels a copy of the GRANT program and 
enters 

GRANT ALL RIGHTS FOR 

SYS : CHARLES TO USER JOHND 

I better hope I made a backup. 

Yes, JOHND can GRANT himself all 
rights to Hies in my subdirectory. 
Although Novell put the GRANT com- 
mand in the PUBLIC subdirectory, it real- 
ly belongs only in the supervisor's SUPER 
subdirectory. The supervisor's password 
should be known only by tbe supervisor 
and a backup. The supervisor should con- 
trol all the GRANTS and should GRANT 
no rights to the SUPER subdirectory for 
other users. 

Besides the commands available on the 
PC workstations, a dozen network monitor 
commands can be mn only from the sys- 
tem console. For instaiKe, from the work- 
station you can send a Hie to be printed, 
look at the printer queue, and cancel any of 
your own print jobs. However, only from 
the system console can you reorder the 
queue, remove other users' print Jobs, 
reroute printer output from one printer to 
another, hold up printing temporarily (to 
change paper, for instance), or cancel all 
print Jobs entirely. 

The system console also has a MONI- 
TOR command, which will display the 
percentage use of the system, transmission 
errors (if any), and status information on 
any six attached workstations at one time, 
including any hard disk Hies that are 
locked or in use. 

Performance 

Anyone who knows PC-DOS will not 
be surprised to see this network — any net- 
work — do some funny (or not so funny) 
things sometimes. PC-DOS is not a multi- 



Mantigers know that a critical decision is only as timely as 
the information that goes into making it. The promise of fiersonal 
computers has always been to deliver information to corporate 
managers in time to act upon it 

Only one software company can 
make a ttlaim for intonating the two things 
that deliver that promise: the mainframe, 
from which all information flows, and the 
microcomputer, where someone has to 
make sense of that informatioa 

( lOLDENGATE'" from CuUinet is not 
only an exceptional integrated software 
package. In combination with our Informa- 
tion Database (IDB), it creates an environ- 

meni for the corporate pc user which makes 

accessing information in the company mainframe 
imiistmgidshable from accessing information on a diskette. 

The benefits are obvious: “what-if’s” on live data, reports 
that are current as of this moment, and most important, the ability 
to act on today’s problems today. And aU accomplished indepen- 
dently right at the pc. 

Cullinet is the recognized leader in mainframe software, 
which makes the introduction of GOLDENGATE significant The 
singular ability of GOLDENGATE to provide easy-to-use, yet 
sophisticated, micro-mainframe 
integration makes it as timely 
as today’s news. 

For more information 
about GOLDENGATE, uretestand business than 

phone Cullinet toll-fm), any software company m business. 

1 - 800 - 551 - 4555 . 
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user operating system and is certainly not 
free of bugs. Neither is NetWare/S bug- 
free. Most programs that run under PC- 
DOS do not follow DOS rules; IBM and 
Microsoft, for example, frequently break 
their own rules. When a software shell sits 
between your applications programs and 
PC-IX)S and allows you to share a central 
disk, it’s bound to create problems. 

In my first tests of NetWare/S the PCs 
crashed, and I had to reboot on several 
(Kcasions. Usually the other PCs on the 
network were not affected, however, and 
only once did the entire system crash. 

An initial problem I encountered 
involved exiting programs that wiped out 
the “transient” part of COM- 
MAND.COM; this happens quite often 
with most large programs. When it occurs, 
PC-DOS attempts to reload COMMAND 
using the COMSPEC parameter. But the 
NetWare software had changed that 
parameter to C;COMMAND.COM , with- 
out telling me during hard disk initializa- 
tion that 1 must copy COMMAND. COM 
to the hard disk. SitKe COM- 
MAND.COM could not be found on the 
hard disk, I had to rebrxrt. 

My first solution was to reset the COM- 
SPEC back to A:COMMAND.COM and 
reload a second copy COMMAND.COM 
to recognize the new COMSPEC. At first 
glance, this little trick seemed to work 
fine, but further investigation showed that 
I could not then set additional search 
paths. (The NetWare software was proba- 
bly still using the earlier environment area, 
while PC-DOS was using the altered envi- 
ronment.) The simpler solution was to 
copy COMMAND.COM to the PUBLIC 
subdirectory of the hard disk. But this 
solution would not work if some worksta- 
tions were running PC-DOS 2.0 and oth- 
ers 3.0, because each uses different ver- 
sions of the COMMAND.COM file. If 
you will be setting up a NetWare system, 
you'd better be prepared to understand and 




deal with this type of problem. 

You’ll also have to leam some new 
concepts involving the "shareability” of 
files. In the simplest use of the Netware/S 
network, you may run programs stored on 
the shared hard disk; these programs may 
use files also stored on the shared hard 
disk. Files stored on the shared hard disk 
may be flagged as read-only or read/write, 
and as shareable or nonshareable. The 
default is nonshareable read/write, but 
you’ll probably want to use the FLAG 
command to change this to shareable read- 
only for any program file or any fixed files 
that a program uses (such as overlays or 
driver files). Data files should probably 
remain flagged as nonshareable read/ 
write. 

When program files are flagged as 
shareable read-only and placed in a subdi- 
rectory that multiple users have been 
GRANTed rights to read, they can easily 
be used by more than one person at the 
same time. Thus you can have one copy of 
the Super-Graph-Calc-Comm-Writer inte- 
grated program stored as a shareable read- 
only file on the central hard disk, and 
everybody can use it. 

This arrangement violates end-user 
licenses, and you may soon expect to see 
special license agreements (and costs) cov- 
ering the use of software by multiple users 
on a network. Until then you may want to 
discuss the matter with an attorney. You’ll 
probably end up buying a package for each 
workstation using it, even if only one copy 
is on the central fixed disk. 

Data files that may be used by mote 
than one person should be flagged as non- 
shareable. This way they’re better pro- 
tected against two people loading the same 
file, changing it, and then saving it back. 
When a file is flagged as nonshareable, 
any program that opens the file will cause 
NetWare to lock the file against other 
requests by other users. Only when the 
first program closes the file will other 


users be able to get at it. If someone tries to 
use a locked file, NetWare produces a dis- 
play message similar to the one that PC- 
DOS uses to notify you of a bad disk — 
"Abort, Retry, Ignore?” 

But this isn’t always the case. Every- 
thing really depends on the way the appli- 
cation uses files. WordStar will not allow 
two users to use the same nonshareable file 
at the same time (“Abort, Retry, 
Ignore?’’). But Lotus’s I-2-3 will. Appar- 
ently, 1-2-3 opens, reads, and also closes a 



expect to see special 
license agreements 
(and costs) covering 
the use of software 
by multiple users 
on a network. 


worksheet file when reading it into mem- 
ory. Since the file is closed, NetWare 
thinks it’s available for others. Another 
user can load the same file into 1-2-3. 
When both users try to save the same file 
and if both don’t save at the same time, the 
last version saved will be the only one on 
the disk. If both users save simultaneous- 
ly, one of them will get the “Abort, Retry, 
Ignore?” message. If you get that mes- 
sage, wait a few seconds, and type an R; 
you will write over the other version. 

The message is simple: Take a close 
look at how your programs deal with files. 
Try them out on the network. See if you 
can wipe out someone else’s work. Then 
determine what you must do to prevent 
this from happening in a real situation. 
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If you plan to use your existing single- 
user PC software packages on the net- 
work, be aware that NetWare/S will not 
automatieally synchronize file aecess so 
that different useis can update the same 
file simultaneously. If you want two or 
more users to be able to add, change, or 
delete records from the same file at the 
same time, and you want the resulting disk 
file to represent a composite of these 
ehanges, be prepared for additional soft- 
ware costs. You will either have to pur- 
chase speeialized multi-user database 
management software packages or spend 
lots of your own data-processing man- 
months to write special programs with 
assembly language subroutines. 

The NetWare/S manual says that syn- 
ehronization for a shareable file requires 
using extended network funetions — 
record/file looking. These extended net- 
work functions are extensions to the nor- 
mal PC-DOS Intermpt 21 function calls. 
Novell gives you about the same extent of 
documentation that IBM does about DOS 
function calls, plus some technical appen- 
dixes, all of which are probably sufficient 
for anyone who has a good background 
using DOS function calls in assembly lan- 
guage programs. 

Contaet Novell for information about 
the availability of existing muld-user data- 
base management programs that will nm 
under their system. They tell me that a 
fortheoming multi-user version of dBASE 
HI will do so. 

Using a read-only file from within 
existing single-user applications program 
can be very interesting. It's a good test to 
see how crash-proof the system is. Lxrad- 
ing read-only files is no problem with 
Lotirs’s 1-2-3 or WordStar, but saving 
them produces different results. Lotus’s /- 
2-3 wisely and simply reports that it is 
unable to create the file. But WordStar 
jumps out of edit, bypasses the main 
menu, and lands back on the PC-DOS 


It’s not enough to do everything. 
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Ifou have to do everything wdl. 

Those who succeed in business are those who con- 
sistently demonstrate a high level of skill in a variety of areas. 
In forecasting, in planning, in implementing, in managing, 
GOLDENGATE™ is a business tool that can help you 
perform your best in each, 

A product of Cullinet, the recog- 
nized leader in mainframe software, 
GOLDENGATE is a functionally rich 
integrated pc package. It combines 
spreadsheet database, word processing, 
gi’aphics and telecommunications capa- 
bilities. And in combination with our 
IDB mai nframe software, it also provides 
micro-to-mainframe integration that 
makes accessing corporate data indistin- 
guishable from accessing data on a diskette. 

GOLDENGATE’s superior functionality results from its 
unique architecture. Each function in the program is designed 
to provide an optimum working environment And each is 
linked to the others through core software. 

The result is integrated pc software that does each of its 
jobs exceptionally well, so 11 * j 

you can do the same in yours. I 1 1 I 1 1 
For more information 1111 

about GOLDENGATE, understand business betto* than 

phone Cullinet toll-free, any srftware coiT«)ary in business. 

1 QAA CC1 ACCC. © 1984 Cullinet Software. lnc„ Westwood. MA 02090-2198 

l"OUU“DOl“40DtD . GOLDENGATE is a trademark of Cullinet Software. Inc, 
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A GRAPHICS PACKAGE FOR YOUR PC 

Y ou have to create graphs and charts to tell a 
story. Your needs vary from financial state- 
ments and personnel benefits to inventory records. 
Presentations are made on slides, printouts and 
monitors. You need a good and easy-to-manage 
graphics package. You need DESKTOP GRAPHICS 
FOR THE IBM PC: PRINTERS, PLOTTERS, CHARTS 
AND GRAPHS, the fully Illustrated guide to the 
preparation, design and production of 
business graphics. 

This book is written with you in 
mind— the business or professional user 
with little technical or st.atistical knowl- 
edge. using or planning to purchase a 
graphics package. You’ll find out what 
charts are available to you... what data 
works best with each chart. . .what hard- 
ware options you have. . . and a compari- 
son of the four leading software packages 
that will best meet your needs. 

Author Corey ^ndler gives you clear 
and non-technlcal introductions to graph- 
ics theory and statistics, making this 
seemingly impossible task, easy. 

If you've been contemplating buying 


a new graphics package or 
you just want to do more 
with your current package, 
this book is for you 1 

For faster service. PHONE 
TOLL FREE: 9 am-5 pm E.S.T.; 
1-800-631-8112 (In NJ 201-S40-044S). 

Also available at your local bookstore or computer store. 



CREATIVE COMPUTING PRESS 

Department NQ9H. 39 East Hanover Avenue. Morris F^ains. NJ 07950 

Please send me copies of DESKTOP GRAPHICS FOR THE 

IBM PC: PRINTERS. PLOTTERS. CHARTS AND GRAPHS at $14.95* plus 
$2.00 postage and handling ($5.00 outside USA) each. Item ^60-7. 

Payment Enclosed $ * Residents of CA. NJ and NY State 

add applicable sales tax. 

Charge My: □ AmEx 
Card No 


□ MC □ Visa 


_Exp. Date. 


j Mr. /Mrs./ Ms. _ 

I 
I 
I 


Address. 


City/State/Zip. 


J_ 


□ Please send free catalog. 



PUBUC DOMAIN SOFTWARE 
1500 programs available for the IBM PC 

PUBLIC DOMAIN - These programs are available la anyane. 
Programmers have placed them there to be used after deciding not to 
go the expensive marketing route 

PCATAIOO (Disk #0) ■ This disk contains not only the latest 
information on oil disks ovailoble - but oiso a search, sort and update 
capability. So, If you're looking for spreadsheet models, gomes, etc., it 
can quickty tell you which disks they’re on. Disk • $7.00 eoch 
SPECIAL #S1 * An Introductory sample of S selected disks plus the disk 
cotolog all for $35.00! These disks include sorted directory, gomes, 
communications, spreodsheet models, music, etc- 
OENERAL INFO: All software runs on IBM PC and compatibles. DOS 
1.1. 2.0. 2.1 or 3.0 and double-sided drrve required 
ORDERINO: Minimum order • 2 disks, except catalog 


Nome 

Address . 

City 

Slate 

Phorre . 
CC* 


_ Exp- Dote _ 


($30.00 Minimum Credit Cord Order) 


Signature 

For Traceable Shipments: UPS $5. per 1 0 disks 

U S. Moil $10 per 10 disks 
Conodo & Overseas: Add $1 . per disk for shipping 

PUBUC DOMAIN SW 

1400 Coleman Avo., Sutto C*1S 

Santa Clora, CA 05050 

IBM IS o registered trademark ot International Busir>es$ Mochines 
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DISK • 

SPECIAL 

Calif Res., Add 
6.5% tax 
Payment 

Enclosed 

NO COD'S 
OSPO's 



HEAVY DUTY FLOPPY DISKS 

FUJI...The World’a 
Loading Manutacturor 
of Magnatlc 
Racording Products 

DISKETTES FOR MICROS, 
MINIS, AND MAIN FRAMES. 

LIFETIME WARRANTY 


Reliability in reading 
and writing data even 
after 10 million passes 
enable of 
withstanding severe 
environmental 
conditions 

Every track of every 
floppy disk is 
guaranteed to be 
error-free 

SVt-Inch Floppy Diskettes with Hub Rings 

Per Diskette, 10/Box 

MD 1 D - Single Sided , Double Density $1.59 

MD2D-Double Sided. Double Density $1.89 

MD2D 96TPI- Double Sided. Quad Density $2.85 

8-lnch Floppy Diskettes 

FD1 S-Single Sided. Single Density $2.28 

FD2D-Double Sided, Double Density $2.85 

Also available in 256. 512. and 1024 Formats 

Bulk Diskettes available at even greater savings! 

Michigan residanls. add 4% safes lax. C.O.D. Add $2.00. nDHICD 

Minimum order: 50 diskettes. Add 10% lor orders under nmtmum LJiiLJdi 
quvitttY Shipping 5 Handling $3.00/100. 

Precision Data Products'* 

P O Box 8367 
Grand Rapids. Ml 49506 
Outside U.S.A. (616) 452-3457 
Michigan 1-800432-2468 

Outside Michigan t-SOO.2584028 '' C.O.D. 




onipf. 
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TOLL-FREE 
NOW! 
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Contact us for other low prices on hardware and software. 

N«i( Day AirEitra 

ALL PRICES INCLUDE 
FREE SHIPPING IN USA. 

These prices current as of December 7, 1 984. Call for latest prices. 




TEM 

tWDO 

/ $129 

^ MNASONIC 

EMM) 

$109 

stnr » Sbuitwi SA>t5S 



TAPE BACKUP SYSTEM 


• Half Hr«h • W 55 Mcy 

• Uw ftwr Formannl daparvi' 

• L't« floppi * Ivd m '.ompaq 

CotuoUcr ( jrd CH^)R) 


$595 


Another PC’s Limited Exclusive! 

FREE UP AN EXTRA SLOT! 

Our specially-designed combined 
Floppy/Hard Disk Controller 
gives you 4 system expansion slots 
open for additional boards! 

IBM PC 
256K 


1/360K 
Floppy Drive 
10 MEG Internal 



$2195 


# # # A 

64KRAM 

Salef 9di^ nOorlVtai 

$25 




IBM PC $1595 

UM. IM/BOOriw 

It, M, 




with Hard Disk b>- 

Microscipncp 

Inlerndlional 

Corporation 


1 0 MEG INTERNAL HARD DISK SYSTEM 




$<95 


()ur 10 meyibi K Hud Dbk Snicm usn a stale -of-ihc-an Half-Hct^ Um- 
Fower Haid [^. ihctrbs dimirutinfi ovcrhcainfi problnm (spicalJs associ- 
aird with Haid Drim TIk snirm uses DOS 2 1 or 3-0 wiihoui am- modinra- 
li«is. a Plufi Compatible with (he IBM XT, and gis'es stw the ability to boot 
difraly from the hard disk The system comes complete and ready to install 
w'lth the loa- poeer Hard Disk. Contioller. Cables. Manual. Software, and 
Mourning Haidwanr 

One year wamniy 


with Hard Disk by 

Sfkc^art 


$675 



10, 20, 33, and 42 MEG INTERNAL AND EXTERNAL HARD DISK SYSTEMS 


Externally mourned with independent power supply and fan 
FuBy DOS 2 1 or 3 0 compaiMe Boots fnxn Hard Dnk 
*20. 33 and 42 Meg 
ntemal disks include 

exienda power supply One year warranty 



10 .MEG 

20 MEG 

MEG 

•12 MEG 

Internal 

Soonbovo. 

$1195* 

$1649* 

$1995* 

External 

$949 

$1295 

$1749 

$2095 





comPAa FuoctiooaJ equiraieoi 
to a Compaq Plus. 


25AK, l/360Kdriv6, 
10 M*g Inttmol 


$2995 


Now using 3W' shock-mounted WiiKbestrr driees. 
The same as used in the Compaq Plus. 

Also available with 2 half-beigbt drives— $3195. 


CDC9409-$159 HARDWARE 


Ptfiyrt Tima Spact nMii 
w/0K-$U9 


ASTSilftkpiu«!5l4E 

ASTSliMintolMa 

K!«ttaii>Moa«/64K . 

HckWci Color Card 

AST MaMgripb Fin PinUcl/Oock . 
HrmlrtCnfWctCaidorrmArt . 
ParadiKHodidarCraptdnCart . 
Fmdiw UedWe A MM PM . . 
FaiadlK Hodidt ■MrSW/Oock 


Frrtgi HoaocWoaw Card ■/FanBrl . 

K.SW-U 

rOSKAS-ll 

5p«" 

JtWlMdO 

OUdsaUrSiiM 

nils 


Hai«a' 




CAU 

1*29 

..imiMswtns 


Sidekick — $35 

Non-Copy Profectod SMokkk - $59 

CopyllK »24 

Copyirritc CAtl 

Disk Explorer CAU 

Zero Disk CALI 

Prokcy3.0 189 

Sideways 139 

Thinktank $119 


SOFTWARE 

Morion UHlHios- -$59 

Borland Gift Pack— $69 

Harvard Pro)ect Manager >259 

Multimate >269 

Wordstar 2000 >299 

Wordstar 2000 4 >359 


Twho Pascal- $35 
Tmho Toolbox — $35 

PFS/Grapta >89 

PFS/Plan >99 

PFS/Proof >69 

PFS/Write >89 

PFSMccess >63 

PFS/FHe >89 

PpyRcport >79 


Werettteott loicmiilooil CorponUeo. 
SbepR. Qibk. IBM. SMenun Ukc. md 
UiyoMd Dcctimla ircmdcoarki ibrir 


PC'S LIMITED 


ORDBS ONLY, CAU 1-800-IBM-5150 
7801 N. Lamar, #E-200, Austin, laxos 78752 
All other inquiries, call (512) 452*0323 
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We win make it easy to get the 


HARDWARE SPECIALS 

NEC 3550 

Letter Quality Printer. 33 CPS 

$137900 


HERCULES GRAPHICS CARD 

$ 309®5 

TALLGRASS TG-3020 

20MB Hard Drive with Cartridge Back-up 

$249500 

KAMERMAN LABS iomb internal 

Hard Disk for PC with Controller. Low Power 

$ 789 ’* 


ACCOUNTING SYSTEMS 


MBSI (Real World) ACCOUNTING 

General Ledger, Acct's Payable. Acct's Receivable. $ O I* Q 9 5 
Inventory Control. Order Entry/Billing, Payroll mca 

Sales Analysis $24995 


STATE OF THE ART ACCOUNTING 

General Ledger, Accounts Receivable, 

Accounts Payable, Inventory, Payroll 


$ 409’5 


Budget and Financial Reporting. 
Sales invoicing 

*379’i- 


Professional Time 
and Billing 

5594 ” 


HARDWARE 


AST RESEARCH 

AST 6-PACK PLUS multi-function 
board. 64K‘384K expandable 
nf>erT>ory. clock calendar. 1 serial 
and 1 parallel port, includes Super 
Drive and Super Spool software (op- 
tional game port adapter available). 


6-Pack Plus 64K 25935 

For game port option add 34.95 
CURTIS 

PC-ll Pedestal for IBM monochrome 

display New Low Price 39.95 

AD-1 Adapter for use of PC-l 
with Princeton or Quadrome color 

monitor 735 

UNI/1 Universal tilt and swivel base 

for use with monitor 36.95 

EC-1 3' monochrome 

extension cable 36.95 

EC-II 3'-9’ coiled keyboard 

extension cable 2735 

6087 Math coprocessor 

with diagnostics Diskette 169.95 

DCA INC. 

Irma Board 3278 Emulation . .899.95 
IQ TECHNOLOGY 

Smart Cable (RS-232C) 79.95 


Eliminates RS-232C cable compati- 
bility problems. Please specify male 
or female to computer. 

KEYTRONICS 

New! KB-StSt keyboard 174.95 

KB-5150 159.95 

MICROSOFT 

Newf Mouse with software . .129.95 

MOUSE SYSTEMS 

PC Mouse with PC Paint 169.95 

PERSYST 

Merrrory expansion card Parallel 
and Serial ports, Clock/Calendar 

and software w/64K 259.95 

QUADRAM QUADBOARD 
Newl Expanded Quadboard, ex- 
pandable from 64K to 384K. 1 
parallel 1 serial and game port I/O 
bracket and quadmaster software 

64K 264.95 384K 509.95 

STB 

RIO PLUS Multi function board 
64K-384K exp. merrrory. 1 serial 1 
parallel and game port (game port 
cable includ^ clock calendar and 
PC Accelerator software. 

Rio Plus 64K 254.95 

TECMAR 

CAPTAIN multifunction memory 
board expandable from 64K to 384K. 
with Treasure Chest Software. 

64K 25935 2S6K 399.95 

I 64K Memory Upgrade Set . 42.95 | 

DISK DRIVES 


CDC DS/DD disk drive 164.95 

TANDON TM-100-2 DS/DD 

disk drive 164.95 

TEAC Half Height DS/DD 
disk drive 149.95 


HARD DISK DRIVES 

ALLOY 

Cartridge back-up system for PCfXX 
& compatibles. 16.5 MB per single 
cart. Interface card included . ■ . 1749.00 
ALLOY PC STOR 

New! PC-STOR Hard disk drive sub- 
system w/cartridge tape backup 
20 MB mn^.CalT 52 MB MiFwn.Call 
40 MB (s nrri . Call 85 MB wn . Call 
DATAMAC TRUSTOR 
10 mega byte external hard disk 
drive with cabinet and power sup- 
ply for IBM-PC. Interface card and 


controller included 699.95 

FIXT Autoboot ROM for 
Trustor/10 64.95 


IOMEGA BERNOULLI BOX 


10 MB bernoulll box 2295.00 

20 MB (2-10 MB in cabinet) .2879.00 
10 MB cartridge 69.95 


FIXT Autoboot ROM f/above . . 94.95 
TALLGRASS 

Hard drive sub system with backup. 
TG-3020 20 MB w/backup See Box 

Controller lor PC (req.) 124.95 

DC-600 Data cartridge 34.95 


DISPLAY CARDS 

AST Monograph Plus parallel/serial 
and clock calendar, Lotus 1-2-3 

graphics compatible 399.95 

HERCULES Color Card 179.95 

Graphics Card (Monoch.). See Box 

New! PARADISE Modular 

Graphics Card 294.95 

64K RAM board expandable 

to 256K, with clock 209.95 

Parallel port for above 79.95 

STB Graphix Plus II 
(Color and Monochrome) . . . .349.95 
TSENG Ultrapak Monochrome 
card. 132 column with Lotus and 
graphics 449.95 

MODEMS 

HAYES 

Smartmodem 300 199.95 

Smartmodem 1200 RS-232 . .479.95 
Smartmodem 12008 Internal 

with Smartcom II 399.95 

VEN-TEL 

PC Half Modem-Internal 300/1200 
modem fits in short slot of XT or 
PC portable w/Crosstalk XVI 399.95 
1200 Plus-External 300/1200 . 379.95 
(Requires RS-232 Card and Cable) 
1200 Baud, Internal 
Auto Diai/Answer 259.95 

10 MB Internal Hard Drive for PC 
w/controller card, Auto boot, 

Low power See Box 

MONITORS 

PRINCETON 

HX-12 Hi-res RGB Color . . . .469.95 
MAX-12 Monochrome (to use with 
Monochrome Card) Amber . .164.95 
TAXAN 

420-12"-super hi-res 

RGB color 399.95 

122-12"- Amber for PC 
(requires monochrome card) . 139.95 
f27-l2’’-green for PC 
(requires monochrome card) .149.95 
TATUNG 13” RGB 429.00 


FLOPPY DISKS 


IBM 5V*" iiopir} 

SS/DD 

OS/OD 

29.95 

MAXELL 5 V 4 " 

.19.95 

29.95 

FUJI 5 V 4 ” nopir) . . . 
NASHUA 5V4” frop*> 

.18.95 

24.95 

.17.95 

19.95 


PRINTERS 

BROTHER 

HR-15 13 CPS 379.00 

HR.25 23 CPS 649.00 

HR-35 36 CPS 899.00 

Tractor Feed f/HR-15 or HR.26124.95 
Single Sheet Feeder 

for HR-15 or HR-25 219.95 

DIABLO 

630 API letter quality 1499.95 

Tractor Feed 269.00 

Parallel Cable for 630 to PC . .45.00 
Single Sheet Feeder for 630 . 479.95 
EPSON 

RX-100 . . .399.95 RX-80 F/T .289.95 
FX-80 . . . .379.95 FX-100 . . .609.95 
RX-80 .... 239.95 JX-60 Color 599.95 
JUKI 

6100 18 CPS Letter Quality . .429.95 


NEC 

3550 letter quality 33 CPS .See Box 
2050 letter quality, 16 CPS . .749.95 

Tractor Feed 3550/2050 209.95 

OKIDATA 

OKI-92 Cat! OKI-93 Call 

OKI-84 Call 

OLYMPIA 

Compact R/0 parallel and 

serial tetter quality 369.95 

PANASONIC 

KXP-1090 80 CPS FH’ 239.95 

KXP-1091 120 CPS F/T 329.95 

QUME 

SPRINT 11/55 plus 55 CPS 

with interface 1599.00 

(Specify IBM PC parallel or 
standard Centronics parallel). 

SILVER REED 

EXP-550 19 CPS 439.95 

EXP-770 36 CPS 799.00 

Tractor Feed for EXP-550 . . .124.95 
TEXAS INSTRUMENTS 

855 with Tractor Feed 799.95 

TOSHIBA 

PI 351 Printer 1299.00 

P1340 Printer 779.95 

GENESIS SINGLE SHEET FEEDERS 

for Juki 6100 249.95 

for NEC 3560 299.95 

for Diablo 630 299.95 

for Silver Reed 550/770 199.95 


SOFTWARE 


ALPHA 

Electric Desk 199.95 

Data Base Manager II 169.95 

ASHTON TATE 

Dbase II Call 

New! Ashton Tate DBASE III . .Call 

Ashton Tate Framework Call 

BPS 

BPS-Business Graphics 
(requires color card) 209.95 


CBS SOFTWARE 
Managing for Success 

People Management 59.00 

Personal Development 59.00 

Micro SpeedRead 87.50 

Mastering The SAT 99.50 

COMPUTER EDI TYPE 
MagicBind for Wordstar 174B5 


(Req. Diablo. Nec or Qume compatible 
letter quality printer). 

CONCENTRIC DATA SYSTEMS 
C.I.P. Concentric Information 
Processor 249.00 

DOW JONES 

(^nnector 29.50 

Investment Evaluator 99B5 

Market Analyzer f/w; cioreann . .239.95 

Market Manager 199B5 

Market Microscope 239.95 

Spread Sheet Link 1M.9S 

DAYFLO Dayflo (XT/2S6K) .... 339S5 

ENERTRONICS 

Energraphics (req. color card) 229.50 

FOX & GELLER for DBase 

Quick Code* 139.95 

Dutil* 44.50 

DGraph* 149.95 

•for 0 Base II or III. Please specify 

OZ Iraq ZS» « coiof cami 209.95 

RGraph (iw rbm«4ooo) 149.00 

FUNK SOFTWARE 
Sideways 44.95 

HARVARD SOFTWARE 
Harvard project manager . . . .219B5 

HARVARD ASSOC 

PC Logo Iraq iZSKitotor cartff 99.95 

HAYES 

“PLEASE" Data Base 229.95 

HERITAGE SOFTWARE 
Smart key II 49.95 




PC and all that goes with it! 


SOFTWARE SPECIALS 

WARNER Desk Organizer 

$12995 

PRENTICE HALL Execuvision rneo cotorcaraj 

$25995 

PC PAINTBRUSH Requires Mouse and Color Card^79^^ 

Draws like MACPAINT* •uecAPAMT a • natmem or Aep/e Comeum 

IN SEARCH by Menlo Park 

$27995 

LIVING VIDEO TEXT Think Tank 

$ 109’5 


PROGRAMMERS CORNER 


Latticed Compiler .... 

,295.95 

C-Food Smorgasboard . 

. 109.95 

Lattice Windows 

.219.95 

Panel for Lattice-C 

.219.95 

P-Mate Text Editor 

.159.95 

Plink.86 Overlay Linker 

.299.95 


i86 99.95 

f/Lattice-C 149.95 

m 195.50 

299.95 X-Trieve 169.95 

THE GREEN LEAF FUNCTIONS 

General Library 134.50 Async Comm. Library . . .124.95 


HUMAN EDGE 

The Management Edge (128K) 165.00 


The Sales Edge (128K) 165.00 

KRELL SAT 199.95 

LIFE TREE 

Volkswriter Deluxe 159.95 

LIVING VIOEOTEXT 
Think Tank (req. 256K) See Box 

MECA 

Andrew Tobias Managing Your 
Money (128K) 119.95 

MICRO DATA BASE SYSTEMS 
Knowledge Man 1.7 274.95 

MICRO PRO 

INFOSTAR PLUS Vbrslon 1.6 . .299.95 
Includes Star Burst 

Wordstar Pro Pack 249.95 

Wordstar 3.3 189.95 

MICRORIM 

R Base 4000 (nquuw 256 k> 259.95 

Extended Reportwriter 96.50 

New! Cloot 2-0 149.95 

MICROSOFT 

Chart 159.95 

Newt Flight Simulator 34.95 

Multiplan 129.95 

Word w/Mouse & Speller 1.15 289.95 
MICROSTUF 

Crosstalk XVI 99.95 

MONOGRAM 

Dollars and $en$e New! 119.95 

MULTIMATE 

Multimate Version 3.22 269.95 

OSPREY ACCOUNTING SYSTEM 

Accounts Receivable 219.95 

Accounts Payable 219.95 

General Ledger 219.95 

Inventory 219.95 

Sales 219.95 

Invoicing 219.95 

PETER NORTON 

Norton Utilities 2.01 49.95 


POWER BASE SYSTEMS 
Power Base 2.0 259.95 

PROFESSIONAL SOFTWARE 
Word Plus PC with BOSS .... 279.50 

ROSESOFT 

Prokey 3,0 84.95 

SIMON & SCHUSTER 
Typing Tutor III 32.95 

SOFTSTYLE 

SET-FX + (f/Epson FX printers) 49.95 
SORCIM 

Supercalc 3 release 2 199.95 

SOFTREND 

Aura (DOS 2.0/256K} 329.95 

SOFTWARE PUBLISHING 
PFS Fite . . . 89.95 PFS Graph 89.95 
PFS Report 79.95 PFS Write . 89.95 

SSI 

Word Perfect with Speller . . 249.00 

STATE-OF-THE-ART 
The Bookkeping System 359.95 

SOFTWARE ARTS 

TK Solver 259.95 

SUMMA SOFTWARE 

Traders Accountant 299.95 

Winning on Wall Street 

Traders Data Manager 139.95 

Traders Forcaster 169.95 

THOUQHTWARE 

Assessing Personal Management 

Skills 239.95 

Managing Time Effectively . . .299.95 
Leading Effectively 299.95 

VM COMPUTING 

Relay Communication Software99.50 

WARNER SOFTWARE 
Desk Organizer. : See Box 

WESTERN UNION EASY LINK 
Instant Mail Manager 69.95 


• No surcharge for 
credit cards. H 


Prompt and 
efficient service. 



• Extensive inventory 
of PC products. 


• Knowledgable 
and experienced 
sales staff. 

We stock an extensive inventory on 
IBM PC/XT® Apple® AT&T® Kay^o® 
Cotnpaqf Hyperion® and Olivetti® . 


Remember Our Nome — It's all the Memory You Need. 



A Division of 47st. Photo Inc. 

67 W. 47th St. • 115 W. 45th St. 


NYC CA Lie. # 800189 NYC CA LIC. # 800191 

39 Ann Street 

NYC CA LIC # 691860 

Mail Order Address: 36 East 19th Street 
New York, N.Y. 10003 

212 - 260-4410 

800 - 221-7774 

STORE HOURS: 

Sunday 10-4, Monday-Thursday 9-6, Friday 9-2 

We accept MC. Visa, American Express & personal checks (no delays if 
approved). Minimum shipping and handling *4.95. Software found to be defec- 
tive will be replaced immediately. Defective hardware will be repaired or replaced 
at our discretion within the warranty period of manufacturer. Defective items 
must be sent to 36 East 19th Street. New York. N Y 10003. Att: Service Dept. 
Prices herein are for mail & phone orders only. Store prices may differ. Some 
items are subject to availability. Due to manufacturers price fluctuations, the 
prices may change beyond our control. This ad supersedes all previous PC ads. 

Keep in touch with the latest items on the market and our up-to-date sale 
prices by checking our weekly ads in the National editions of the N.Y. Times 
and Wail Street Journal. 

IBM' IS a rsBisie'»d tra<lemsrh of Inlwiwiiionai Business Machines Inc 
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NETVfORK SURVEY 


command level. I have never seen Word- 
Star behave so badly. I felt as if my best 
friend had let me down. 

Program and hie loading from the 
shared hxed disk is slower than from a 
local PC-XT hard disk but faster than from 
a local hoppy. If you’re accustomed to 
watching a red light go on when loading a 
program, the lack of anything happening 
during disk access may be disconcerting at 
Hrst. 

The hrst time I tried to use a central 
printer for printing from the PC worksta- 
tions, the console monitor kept telling me 
the printer was off-line. This stumped me 
for a while, but then I discovered that I had 
plugged a parallel interface printer into a 
serial interface port. All I had to do was 
hnd a serial printer, very nearly an extinct 
species. 

Novell is aware that the inclusion of 
hve possible serial printer ports and no 
parallel printer ports is a mistake, and I 
certainly concur. Serial printers are hard to 
get running, even harder when the Novell 
manual tells you that it defaults to 8 data 
bits and 2 stop bits, an unusual conhguta- 
tion. I hnally managed to print nice ban- 
ners at the head of all my jobs, showing 
user names in big letters, but the hies 
themselves were pretty garbled. I wished 
that I could plug a parallel interface printer 
into the Novell hie server. 

Installation 

One of Novell's technical representa- 
tive told me he could probably cable and 
install a small network in about an hour. 
He suggested it might take someone else 
less than a day. These estimates exclude 
time for any special cable routing. 

The network interface cards for the PCs 
are installed the same way you install nor- 
mal PC expansion cards. Take off the PC 
cover, shove the card in a slot, screw it 
down, and put the cover back on. A cable 
connects the card to the hie server. Every 






PC also needs a copy of the NETl IS or 
NET20S program. The hard disk must 
also be conhgured, and all the NetWare/S 
programs must be loaded onto it through a 
step-by-step program. 

But to my mind the basic physical setup 

Novell’s staff can 

deal with problems by 
phone. But don’t fire 
your PC expert yet. 

and preparation of the hard disk described 
in the manual is just the beginning. Much 
of the success of the NetWare/S system, 
both for normal everyday use and for hie 
security, depends on a good hierarchical 
subdirectory structure, different for every 
installation. The person who sets up this 
structure must have a very good under- 
standing of the work that will he done on 
the network and a solid background in PC- 
DOS 2.0 hie management. He or she must 
also leam the entire Novell system. The 
job involves setting up the various user 
subdirectories, granting access to these 
subdirectories, Hagging hies as shareable 
or nonshareable, and testing what happens 
when two or more users try to use the same 
hies at the same time. 

Documentation 

Reading the manual Hrst is essential for 
using the Novell NetWare/S system. 
Familiarity with the 40 new commands is 
as important as familiarity with the regular 
PC-DOS commands. 

The NetWare/S manual is almost as 
good as IBM's DOS manuals. It has a sim- 
ilar structure and includes about the same 
mix of overview, initialization, command 
reference, examples, and technical infor- 


mation, though I believe the NetWare 
manual tops that of PC-DOS in the number 
of errors. Also, the NetWare manual is not 
typeset. But if you have no problem using 
the DOS manuals and can generally hgure 
things out when documetation is hazy or 
wrong, you should do okay. 

The main manual contains almost 
everything needed by the person setting up 
the network, the supervisor, the users, and 
assembly language programmers who 
wish to use the additional PC-DOS-Iike 
furrction calls that NetWare adds. A net- 
work user would need only some parts of 
the main manual ; smaller manuals for each 
workstation are available from Novell at 
extra cost. 

The NetWare manual has nothing com- 
parable to the paperbound user's guide that 
IBM included with DOS beginning with 
Version 2. 1 to show you how to correctly 
insert a diskette. Nor is there an Applica- 
tion Setup Guide like the one that comes 
with DOS, describing what you must do to 
get a particular program running on the 
shared hard disk. The NetWare/S manual 
does include a wonderful HELP com- 
mand, however, giving a full-screen 
description of each command in the sys- 
tem, The HELP command is no substitute 
for a thorough reading of the manual, but 
it’s a useful, quiek, and coneise on-screen 
reference. 

The NetWare commands are not entire- 
ly consistent and often use slightly differ- 
ent syntax than funetionally equivalent 
PC-DOS commands. Sometimes a com- 
mand entered with no parameters produces 
a one-line help message, but most often 
not. It’s my impression that this system 
was put together by different people at dif- 
ferent times, not always in touch with one 
another. The system also appears to have 
its roots in CP/M . The seetions of the man- 
ual dealing with printers makes reference 
to the LST: device, CP/M talk for the what 
PC users know as PRN. 
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Orchid PCnet 

Flexibility and advanced features team 
up in this simple system of modest speed. 

The complexity is in the installation. 


Support 

Novell’s technical staff can deal with 
user problems by phone, although some 
that 1 had were not so easily handled (“My 
printer doesn't work. How come?”). The 
technical staff was able to suggest what to 
investigate. 

My overall impression was that the 
Novell support staff has real experience 
working on the network and can deal with 
software problems over the telephone. But 
don’t fire your PC expert yet. 

The Rewards 

A network like the Novell Netware/S 
system should be considered an extension 
of standalone PCs. My nightmare is a cost- 
conscious manager equipping an office 
with 24 stripped-down diskless PCs, all 
connected to a centralized hard disk and 
printer. Those of us who have worked on 
large share systems often prefer full PCs 
because then the machine spends all its 
time serving one user. Let’s not retreat 
from this very important advance. If ten 
people each need to use a $3,000 letter- 
quality printer 10 percent of the day, the 
network surely makes sense. If one area of 
a company consolidates information on a 
PC file from several other areas, storing 
these files on a centralized hard disk sure 
beats sending floppies through interoffice 
mail . If copier paper and time are constant- 
ly being wasted duplicating numerous 
widely disuibuted memos, keeping the 
memos on the hard disk and notifying 
everyone of them through MAIL is a better 
way. If everyone needs to use the compa- 
ny’s rate calculation program, filing it in a 
PUBLIC subdirectory means that every- 
one will be using the latest version. 

Novell’s NetWare/S can handle all 
these office needs. It’s somewhat more 
difficult to use than PC-DOS, but if you 
invest the money, time, and training, put 
in the work, and keep the system up to 
date, you’ll be rewarded. ■ 


a rchid Technology’s PCnet is a coax- 
ial cable-based, distributed-bus net- 
work that gives not just the expected 
network conveniences — file and device 
sharing — but also adds advaiKed features 
like messaging and remote booting of disk- 
less workstations. Up to 256 workstations, 
which can be separated from one another 
by more than a mile, can tie into the net- 
work. 

Each workstation in the network 
requires either an Orchid PCnet expansion 
card or an Orchid Blossom multifunction 
card with a network adapter. By means of 
the network software supplied with the 
PCnet hardware, one or more of the disk 
drives of any PC in the network can be 
sectioned into a collection of user vol- 
umes, or virtual drives, that ate accessed 
by the other workstations in the network. 
Once the installation procedure is complet- 
ed, the servers still perform their normal 
workstation functions, regardless of the 
fact that they are providing almost all of 
the network horsepower. 

This last point is one of the major 
advantages of the PCnet philosophy — no 
expensive, dedicated network server is 
necessary. However, dividing an XT 
between running a network and providing 
local computing resources to a single user 
can be a mixed blessing — performance on 
the servers is slowed because of the shar- 
ing of their resources. 

Robin Webster and Winn L. Rosch 


Technical Summary 

Orchid Technology’s PCnet is a base- 
band network that can handle data at up to 
one million bits per second using the Car- 
rier Sense Multiple Access/Collision De- 
tection (CSMA/CD) technique to control 
access to the system. Up to 256 personal 
computers — a mixture of diskless PCs, 
floppy-based PCs, and hard-drive sys- 
tems — can be linked with PCnet. 

The PCnet system can have one or 
more servers. Each user workstation can 
access up to 14 servers (actually, the 
PCnet software limits each user to 16 
devices, which include the two disk drives 
built into the average PC). Servers, how 
ever, cannot directly access other serv- 
ers on the network. 

For review purposes, we used an “av- 
erage” network built from one 640K IBM 
PC-XT as the server and three 640K PCs 
as user workstations. Together with the 
PCnet cards, we installed Orchid Blossom 
multifunction cards to provide the extra 
RAM and an onboard system clock. All 
the computers were set up in one room. 

In operation, PCnet uses two interrupts 
and one direct metiKtry access channel. As 
set up from the factory, PCnet cards use 
interrupts 3 and 2 and DMA chaiuiel I. 
This arrangement works satisfactorily with 
systems that use only hardware made by 
IBM. But because other third-party man- 
ufacturers may use these same control sig- 
nals for hard disk drives and other periph- 
erals, intermpt and DMA conflicts may 
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cause problems in the operation of both the 
netwoik and other peripherals. 

Orchid allows the default values used 
by the PCnet system to be changed by 
moving jumpers on the networic adapter 
cards. Nevertheless, the PCnet may be 
incompatible with some hardware. 

Installation 

Installing the PCnet expansion cards 
into individual workstations is straightfor- 
ward. No special tools are needed, 
because the PCnet system employs simple 
twist-lock, BNC-type connectors. 

Laying the cable may be another mat- 
ter. Either you must use a special tool to 
crimp the coaxial connectors on the indi- 
vidual cable lengths you make, measure 
each cable run, and have the cables cus- 
tom-made; or you must use stock-length 
cables and coil up the excess length (bury- 
ing it somewhere in the system). 

Tapping into the cable involves insert- 
ing a T<onnector between two individual 
lengths of cable and attaching the worksta- 
tion as a tap. Adding a new workstation 
therefore may involve temporarily shut- 
ting down the network. The coaxial drop 
line between workstation and the network 
cable can be up to 20 feet long. 

The cabling of our small, four-station 
network caused no great hardship, because 
the itxlividual computers sat next to one 
another. However, upon installing the net- 
work cards, we came across a rather unex- 
pected problem. 

When the network is set up, each PC, 
including each server, must be given a 
unique indentity, or network address. In 
PCnet’s case, the ID tag for each node is 
set up via a DIP switch on the PCnet 
card. 

After setting the user PC boards to what 
we believed were hexadecimal addresses 
11 , 12, and 13, we rechecked them via the 
PCnet software. To our surprise, two of 
the user PC boards believed they were set 


to address 13. After rechecking the board 
settings, we found that number 1 1 refused 
to budge from being 13. 

To get the network up and operating, 
we opted to switch the real number 13 
board to another address — 18. However, 


upon checking again, this board turned out 
to be having its own problems — to the sys- 
tem software, it registered an address of 
1 A (hex). Since both the boards seemed to 
have such strong convictions about which 
addresses they wanted to be, we decided to 


UN FACT fuinaw PCNET 

Marketed by: 

Orchid Technology 
47790 Westinghouse Dr. 
Fremont, CA 94539 
(415) 490-8586 


Retail Prices 



Starter Kit 

$ 1,090 

Workstation 

$ 495 

Server Station 

N/A 

Dedicated Server 

N/A 

Cable (per foot) 

300 

Connector 

included 

Repeater 

N/A 

Four-Station Configuration $ 6,475 

Hardware Capabilities 



Configurations: 



No. Servers 

0- 

16 

No. Workstations 

2-256 

Server Type 

XT 

Memory Min./Max. 



Dedicated Server 

N/A 

XT Server 

256/640K 

Workstation 

256/640K 

Shared Peripherals Available: 


Serial Printers 


✓ 

Parallel Printers 


•y 

Plotters 


7 

Hard Disk 


y 

Tape Drive 


2 

Other Mass Storage 



Modems 



RAMdisks 


5 

Other Corrununications 

□ 

Other 


□ 


Backup 

Vendor-Supplied 

Type 

Global? 


Network Description 


Architecture 

Bus 

Type 

Baseband 

Speed 

1 Mbit/sec. 

Server Type 

XT 

Security 


Logon ID 

□ 

File Passwords 

0 

File Protection 

0 

Record Protection 

0 

Diagnostics 


Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

□ 

Software Capabilities 


Operating System: 


Disk Caching 

0 

RAMdisk Support 

(3 

System Management 

0 

cithers 

□ 

Applications: 


Electronic Mail 

0 

Chat 

0 

Utilities 

0 

RAMdisk 

0 

Other 

0 

Print Spooler Features: 



□ 

□ 

□ 


Variable Buffer 
RAM- or Disk-based 
Change Paper 
Unjam 

Printer Commands 
Multiple Copies 
<2ueue Inquiry 
(^eue Reorganization 
Purge (Jueue 
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go with this arrangement. 

The problem was not serious; it was 
probably caused by sticky DIP switches on 
the boards. Rigorous flipping of the DIP 
switches during a second installation of 
PCnet seemed to have some effect, and 
proper switch settings could be chosen. 

Unlike many other heavyweight net- 
work operating systems (Novell’s Net- 
Ware, for example), all software for 
Orchid PCnet, both installation programs 
and utilities, fits onto just one diskette. 
Several batch files are used to simplify 
software installation. 

Still, installation becomes a tedious trip 
through the documentation. Although the 
manual is typeset and makes use of many 
illustrations, it is extremely difficult to 
comprehend. Just when you think you are 
about to get somewhere, the text makes 
abrupt changes in topic or emphasis. And 
it has some serious gaps. 

(The manual does have one saving 
grace that should help those experienced in 
the intricacies of PC-DOS get through the 
installation process unscathed — a chart 
that lists exactly what files must be on 
what disks, and what commands must be 
in each AUTOEXEC.BAT and CON- 
FIG.SYS file to get the network run- 
ning.) 

Although a nicely printed network 
planning sheet is provided by Orchid, it 
serves merely as a log for any configura- 
tion work you do. It does not provide pro- 
totype examples or offer advice that a new 
network user might find helpful. 

According to an Orchid spokesman, 
the documentation is being revised, and 
the new version will remove much of the 
confusion by providing more succinct 
directions and a one-page “quick install” 
procedure. 

Assigning Volumes 

Once you have the software where you 
want it, you must ready the server station 


for network operation and create a series of I utility proved not to be atypical; all the 


boot disks — one each for every computer 
in the network. The hard disk of the server 
must be divided into as many volumes, or 
virtual drives, as will be required by the 
network. 

Each volume may be of any legal size 
(PCnet restricts individual volumes to a 


I he less-than-robust 
MAKEVOL utility 
proved not to be 
atypical: all the 
installation utility 
programs were fragile. 

maximum of 9,999 kilobytes) and must be 
given a unique name. 

The MAKEVOL program is used to 
create each user volume, and you will no 
doubt end up running the program a good 
many times — mainly because you are 
requited to give so many precise responses 
and will probably not get them all right the 
first time around. There are almost no 
opportunities to correct single errors — you 
must crash the program by typing Ctrl- 
Break and start all over again. Sometimes, 
Just accidentally entering a character or 
number out of place will cause the pro- 
gram to crash. 

Alas, this less-than-robust MAKEVOL 


PCnet installation utility programs were 
similarly fragile. 

After you create the user volumes, you 
must decide what type each one is to be. 
You have three practical choices: public 
read-only, public read-write, and private 
read-write. (Although you can have a pri- 
vate read-only volume, that choice is not 
useful.) 

After the various volumes ate created, 
they must be assigned to the workstations 
that are to use them, a process called 
“mapping.” To the individual user PC, 
each volume appears as a separate disk 
drive with its own, DOS-assigned drive 
letter. These driver letten are then mapped 
to correspond to specific volumes on the 
server PC, using a program called 
UPCINST. 

Orchid and Application 

PCnet allows individual workstations 
to run many MS-DOS programs such as 
1-2-3, Framework, WordStar, and dBASE 
II. For the most part, tunning these pro- 
grams on the network is easy — you need 
only load them from the virtual disk cor- 
responding to the public volume of the 
server on which they ate located. Save for 
the absence of a spinning disk drive (and a 
delay should the network be busy), the 
individual workstation operators might not 
notice that the software had been whisked 
through a wire. However, the copy-pro- 
tection schemes of Framework and 1-2-3 
still requite that the program's system disk 
be in drive slot A: of each workstation to 
start the program running. (amaiiue) 
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NETWORK 


BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%, 
AND GET 14-28 DAY SOFTWARE RENTALS^ . . . 


In just the last few months, The NETWORK has Listed below are |ust a few of the over 20,000 products available 
saved its members more than $24,000,000 and at our EVERYDAY LOW PRICESI All software below Is priced in 
processed over 60,000 orders. IBM-PC format. 


The nation’s largest corporations depend on 
PC NETWORKI 

On our corporate roster are some of the natk}n'8 largest 
financial industrial and professional concerns Including tome 
of rfie most ImporUnt names In the computer Induetry: 


ATAT 

Barclays Bank 
Bell A Howell 
Citibank 

Columbia University 
Data Qeneral 
Farm Bureau Insurance 
Frontier Airlines 
Genera/ Mills 
Gillette 


Harvard University 

Hewlett Packard 

Hughes Aircraft 

IBM 

ITT 

Kodak 

MuWmata 

Standard Oil of Ohio 
University Of Chicago 
Veferan's Administration 


plus thousands of satisfied consulting firms, small busi- 
nesses. user groups, municipalities, government agencies 
and vaiuewise individuals ACROSS THE NATIONI Their 
buyers know that purchasing or renting from PC NETWORK 
saves them time, money and trouble. They also count on us 
for product evaluation, professional consultation and the 
broadest spectrum of products and brands around. 


V 


CALL TOLL FREE 
1 -800-621 -S-A-V-E 

In llllnoto can (312) 280-0002 
tbur Membership validation Number: A1 35 
\bu can validate your membership number and. if you 
wish, place your first money*savir>g order over the 
phone by using your VISA, MASTERCARD or 
AMERICAN EXPRESS. Our knowle^eable service 
consultantsareondutyMon.-Fri. 7:30AM to9PM, SAT. | 

9 AM to 7 PM CST. 

PERSONAL COMPUTER NETWORK 
320WMtOMo 
CMeaffo, INinoto 80610 
CaM new ... iein the PC NKTWOltK and start saving tedayl 


PC NETWORK • MEMBERSHIP APPUCATION 

YES! Please enroll me as a membar in the PC NETWORK** and rush my 
catatog leatunr>g thousands of oomputer products. aU at just 8% above 
DEALER WHOLESALE PRICES. I wiH also parlodicaHy recatva THE PRINT- 
OUT". a special up-date on marchandisa at pricas BELOW even thoae In my 
wholesale catalog, and all the other exclusive, money-saving services 


135 


available to Members. 

I am urtder no obligation to buy anythirtg. My complete satisfaction Is 
guaranteed. Please check all boxes that apply; 

Special V.I.P. Mambar a hlp* 

□ One year membership lor $1 5 

□ Two-year membership lor $25 
(SAVE $5) 

□ BOTH Businass and Game 
Software Rental Ubrsfles tor S30 
add1 per year— with 28 day rentals 

*VIP membats receive advance notice 
on limited quantity merchandise specials 

□ Bll my cr edit card □ VISA □MasterCard □ American Express 

I I I I I I I III I I I I I I I 

Exp 

mo. year 

□ Check or moftey order erfdoeed for $ 


□ One-year m embersh ip far $8 

□ Two-year member sh ip tor 
$1S(SAVE$1) 

□ Business Software Rental 
Libratytor$2Sedcn.per 
year— with 14 day rentals 

□ Games Software Rental 
Ubrwy tor $1 0 add! par year 


_ApLNo._ 
Zip- 


City State 

Taiephorta( ) 

Mycomputar(s)i8;a IBM PC □ IBM-XT □ I8M-AT □ Apple II 
□ Macintosh □ Other 


Signature 

(Sigrwtura required to validate membership) 
Copyright C 1 984. PC NETWORK. INC. 



/RENT BEFORE YOU BUY— Members are eligibie to Join The NETWORK'S Business and Game Software 
Rental Ubreries end evaluate products for a full 14 (Regular) or 28 (ViP) days to see If it meets your 
needs. And The NETWORK'S rental charges are far less than other software rental sarvicas— JUST 20% 
OF THE MEMBER WHOLESALE PRICE. 

Hardware prices highllted by ^ reflect recent major price reouettons 



COMPLETE IBMT^ PC SYSTEMS 


NETWORK 


$1 ,575.73* f34.ra 


$2,140.73* f46.36j 


IBM PC STARTER SYSTEM 

IBM PC W/64K (256K capacity) $1 ,620.50* os.m 

Floppy Drive Controller 

1 Double Sided Double Density 3201360 Disk Drive 
Hercules Color Card w/Parallel Port 

Zenith ZVM- 123 Display Monitor 

The NETWORK has the perfect starter system for you' The combination of a 
double sided drive, color card and printer part allows you to run most any 
program and grow wthout need for replacing ary component you buy now. 

IBM PC BASE SYSTEM 

IBM PC W/256K $1 ,575.73* oi. wi 

Floppy Drive Controller 

2 Double Sided Double Density 320I360K Disk Drives 

The Base System is your lowest cost starting point for configuring the exact 
system of your choice. Combine it with any of the monitors, video n.irds. 
multifunction cards and accessories listed in this ad, and prove the Network 
can t be beat as your system source 

IBM PC PROFESSIONAL 

HARD DISK SYSTEM (XT) $2,140.73* m.36i 

IBM PC W/256K -j, 

I Double Sided Double De/..^//y 320I360K Disk Drive 

w MMI new technology 3” 10MB Hard Disk. 

Uses less power than a tioppy 

Shock mounted height installation leaves room for tape drive -n pc 
Automatic I lard Disk Boot heature 

This system increases productivity ii' any business ur professional situation 
The 10Mb hard disk eliminates rumbersornn floppy disk changes, simplifies 
operations and dramatically speeds program execution time The NETWORK'S 
buying power provides you with belter than X i performance at 
a price lower than you'd expect to pay for a standard PC 
*PC Network Members pay just 8% above this wholesale price plus shipping. 
These prices have been prepared in December 1984 and may have been 
changed with new product announcements. Call for latest prices. 

^ LATEST ISSUE FEATURES! - 

►64K MEMORY EXPANSION KITS $ 26.91 * 

Set of 9 chips Guaranteed for Life. 

► LOTUS 1-2-3 270.00* 

New Best Price! 

►MMI 10MB INTERNAL 
HARD DISK 665.00* 

Low Power Automatic Boot 

►PANASONIC/SHUGART per pair 225.00* 

'/. Height DSDD Disk Drives with Mounting Kit 

►STAR MICRONICS GEMINI 10X ... 225.00* 

120 CPS Epson IBM Graphics Compatible w/Tractor 

TANDON TM100-2 DRIVES 140.00* 

ORCHID BLOSSOM/64K installed 205.00* 

New Price! Full SiX'Pack Features 
with networking capability! 

AMDEK MONITORS 

V300G Composite Green 11 0.00* 

V300A Composite Amber 1 20.00* 

V310A IBM Amber 130.00* 

HERCULES COLOR CARD 

w-Printer Port 148.00* 

HAYES 1200B with new Smartcom II 

VT100 Emulator 366.90* 

NEC SPINWRITER 2050 625.00* 

20 CPS‘Letter Quality Printer 

BRAND NAME DISKETTES 16.00* 

0S/DDBoxof10 Guaranteed for Life Not Generic 
‘NETWORK members pay just 8% above these wholesale prices plus shippii^g 


CALL TOLL FREE 1-800<621-S-A-V-E 

In Illinois call (312) 260*0002 validation code A135 


. . . WITH THESE 15 
UNIQUE BENEFITS 

1 C0ST+ 8% PRICING— The NETWORK purchases mil- 
lions of dollars in merchandise each month. You benefit in 
receiving the lowest price available and all at Juat 8% above 
published dealer wholesale price. 

2 OUR SOO PAGE WHOLESALE CATALOG— Members 

receive our SOO page wholesale catalog containing over 
20,000 hardware and software products for the IBM PC. APPLE 
and over 50 other popular computer systems. THE NETWORK'S 
CATALOG IS THE LARGEST SINGLE COMPILATION OF PER- 
SONAL COMPUTER PRODUCTS AVAILABLE TODAY. 

3 IN-8TOCK INSURED FAST HOME DELIVERY— The 
NETWORK maintains a giant muHi-milliefi dollar inventory 
of moat popular products, allowing us to ship many orders from 
stock. Non-stock items are typically maintained in local ware- 
houses just days away from The NETWORK and YOU. Wa pay 
all insurance expenses on your shipment. EMERGENCY OVER- 
NIGHT SERVICE IS AVAILABLE ON REQUEST. 

4 10 DAY RETURN POLICY — If you are not satisfied, for 
any reason with any hardware component purchased from 
The NETWORK within 10 days of receipt, we will refund your 
entire purchase (less shipping) with no questions asked. 

5 MEMBERSHIP SATISFACTION GUARANTEE— 
If for any reason you are not satisfied with your membership 
within 30 days, we will refund your dues IN FULL. 

6 EXPERIENCED CONSULTANTS— The NETWORK 
hires consultants, not order takers, to aid you in product se- 
lection. Our consulting staff possesses in excess of ISO man 
years of personal computer product experience. We back our 
conauftants with our money back guarantee: if ANY 
PRODUCT RECOMMENDED BY OUR CONSULTING STAFF 
FAILS TO PERFORM AS PROMISED— OR IS INCOMPATIBLE 
WITH YOUR SYSTEM— WE WILL TAKE IT BACK AT OUR EX- 
PENSE FOR A 100% REFUND. 

7 FREE TECHNICAL SUPPORT-The NETWORK sup- 
ports every product it sells. Our qualified TECH-SUPPORT 
staff will help you assemble your system. Interpret vendor docu- 
mentation and get your software and hardware to work. WE 
WILL GIVE YOU ALL THE HELP YOU NEED. WHEN YOU 
NEED IT— FREEI 

tQ OPTIONAL BUSINESS RENTAL LIBRARY— All 
W members can join our BUSINESS RENTAL LIBRARY feafur- 
Ing over 1000 available thiee for just $25 PER YEAR above the 
base membership fee. This entitles you to rent business soft- 
ware AT JUST 20% of the DISCOUNTED PRICE FOR A 14 DAY 
PERIOD. If you decide to keep the software, the entire rental 
fee it deducted from the purchase price. VIP MEMBERS GET 
A FULL 28 DAYS for just $30 above the V.I.P. base fee. This 
also includes the game library privileges for a $5 combination 
savings. 

to OPTIONAL GAME SOFTWARE RENTAL LIBRARY 

^ —The Game Rental library is available to members for just 
$10 PER YEAR and permits evaluation (or just enjoyment) of 
any game or educational software product as above. 

4 A SPECIAL SAVINGS BULLETINS— THE PRINT- 
I W OUT— The NETWORK seeks every opportunity to save 
money for Ha members. We buy excess dealer inventories, and 
store bankruptcy closeouts regularly. We then turn around and 
make this merchandise (only top quality name brand products) 
available to our members at fantastic savings via THE PRINT- 
OUT. our newsletter and savings bulletins. 

A A DISCOUNT BOOK LIBRARY— Working with numer- 
I I ous publishers and distributors. The NETWORK has as- 
sembled a library of over 1000 computer related books and 
manuals at savings of up to 75% from the normal store price. 

A A MEMBERSHIP REFERRAL BONUS— Our most val- 
I mm uable source of new members is youl To date almost 4Ci% 
of our members have been referred by word of mouth from 
other satisfied members. For those of you who refer new mem- 
bers. The NETWORK will credit a cash bonus to your account 
applicable to any future purchase. 

4OC0RP0RATE ACCOUNT PROGRAM- Almost 
I WS0% of The NETWORK'S members are corporate buyers 
and users (see opposite page left). The NETWORK can estab- 
lish open account status and assign designated account man- 
agers to expedite orders, and coordinate multiple location ship- 
ments. 

A ^QUANTITY DISCOUNTS— For large corporations. 

I *Tclub8. and repeat or quantity buyers The NETWORK can 
extend additional single order discounts, when available to us 
from our manufacturers and distributors. 

A C PRICE PROTECTION— The PC Industry is crazyll 
I w Prices change not yearly or monthly or even weekly but 
often day by day) These changes are sometimes up buf are 
mostly down.'.'/ THE NETWORK GUARANTEES THAT IN THE 
EVENT OF A PRODUCT PRICE REDUCTION, BETWEEN THE 
TIME YOU PLACE YOUR ORDER AND THE TIME THE 
PRODUCT SHIPS YOU WILL ONLY PAY THE LOWER 
AMOUNTtI 
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Although Orchid is obviously aware of 
some of the problems in trying to run sin- 
gle-user PC-DOS software (protected and 
unprotected) in a networked, multi-user 
system, the few pages devoted to this sub- 
ject in the installation/user manual were a 
disappointment. The information is light- 
weight, considering that PCnet was specif- 
ically designed for use with one machine, 
the IBM PC, and considering the popular- 
ity of the programs that are available for 
that machine. 

Orchid does give several hints on tak- 
ing best advantage of PCnet, using Word- 
Star as the principal example. Orchid rec- 
ommends that you store all text files on the 
server’s hard disk and have each individ- 
ual workstation execute the WordStar pro- 
gram locally. 

WordStar, like many other MS-DOS 
programs, uses overlay files to provide a 
wide range of menu commands to 
machines with modest amounts of memo- 
ry. Each time an editing conunand is 
issued, WordStar checks to see if it has the 
necessary code to execute that conunand 
in RAM memory. If not, it loads the nec- 
essary code from an overlay file, a ‘ ‘page’ ’ 
of program code located on a disk. 

If you try to tun WordStar througb the 
network, rather than putting all the over- 
lays in the user PC, it must access (and tie 
up) the network whenever some very ele- 
mentary functions are needed. The net- 
work begins to suffer dreadfully as a direct 
result of attempting to ship program over- 
lay files to each user as he or she needs 
them. 

File Locking 

When multiple users attempt to share 
files, problems are likely to occur. The 
worst problem occurs when two stations 
try to write to a single file at the same time. 
The possible outcomes are all bad — either 
the file could be confused, damaged, or 
destroyed, or, unknown to either party. 


important data could be permanently lost 
in the shuffle. 

A common scheme to prevent such 
interference is called “file locking.” 
Orchid PCnet uses a less-sophisticated 
file-locking method: flags or “sema- 
phores” that merely indicate a file is in 
use. Because the semaphore is a signal — 
rather than a physical barrier — it can be 
(and often is) ignored by some application 
programs. 

The weakness inherent in the PCnet 
semaphore locking scheme showed itself 


“0 


ne of the nice 
features of Orchid’s 
PCnet is PCNETTLK, 
which allows any 
workstation to send 
text messages to 
any other station. 


when we tried locking files using the “R” 
option (for “Run a Program”) from 
WordStar’^ main menu. Although the 
Orchid documentation states that you can 
tun the LfXTC utility from within Word- 
Star via the “R” command, when we tried 
doing so during our review sessions, the 
. locking did not seem to work correctly. 
Even after a message indicating a file had 
been locked was displayed, other Word- 
Star users could access the supposedly 
locked file without being given any warn- 
ing. Orchid’s intentions aside, in the real 
world semaphore systems do not provide 
sufficient file protection to save important 
files from begitmer’s bungles or premedi- 
tated attacks. 


Network as Telegraph 

One of the nice features of Orchid’s 
PCnet is its electronic message system, 
called PCNETTLK, which allows any 
workstation to send electronic text mes- 
sages to any other station. 

To access the messaging system, each 
user must first type in the PCNETTLK 
command followed by a chosen reference 
name at the DOS prompt — or, what’s 
more likely, in the workstation’s AU- 
TOEXEC.BAT file. Thereafter, hitting 
the Alt-T key combination will display the 
PCNETTLK main menu. When the menu 
is not shown, the prtrgram stays accessible 
in memory — even while another applica- 
tions program is executing. 

Messages can be sent to any specific 
network workstation, provided that station 
has invoked the PCNETTLK program 
(which needs to be done only once, when 
the machine is turned on). When a mes- 
sage is received, the computer beeps and a 
blunt YOU HAVE MEMO legend appears 
on the bottom right of its display. This 
highlighted notice overwrites whatever is 
on that area of the screen, but it doesn’t 
permanently interfere with applications 
program screens. 

The maximum message* length 
PCNETTLK can handle is 17 lines of no 
more than 80 characters each. Each work- 
station can store only one message- — the 
most recent one received — and new mes- 
sages automatically overwrite the old 
ones . PCnet makes no provision for saving 
these messages to disk. 

Supercharging the Network 

PCnet’s relatively modest data rate of 1 
megahertz limits its overall performance. 
Files load through the network faster than 
from floppy disk, but more slowly than 
from an XT’s hard disk. Response 
becomes even slower — stretching into 
long seconds — when there is traffic on the 
network cable. 
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Orchid includes several programs with 
PCnet that, when properly used, can speed 
up the network, including disk caching 
and RAMdisks. 

Many programs constantly look for 
data stored on disk, like WordStar’s 
searching for overlay hies. As a result, 
performance is often limited by the disk 
I/O transfer rate. Disk caching is a method 
of keeping the “rrxrst-recently-used” 
chunk of disk data in memory so that these 
rather unwieldy programs may access that 
data at solid-state memory addressing 
speeds. 

PCnet’s disk caching feature is enabled 
either by entering the PCCACHE com- 
mand (plus the relevant parameters) in the 
server’s CONFIG.SYS file, or by typing 
PCCACHE at the DOS A> prompt. The 
PCnet caching scheme is elaborate (as 
such schemes go) and will even hold data 
to be written to disk in a RAM buffer, 
writing it to disk as time permits. 

Of course, the data held in RAM before 
being written to disk is vulnerable to pow- 
er failures and the like until it actually gets 
to the disk. The Ochid caching software 
allows the system manager, in setting up 
the network, to choose the maximum 
wait — up to a minute — after which get- 
ting the data written to disk, where it is 
safe from power surges, takes priority over 
other matters. Further, the write-cache can 
be inunediately flushed to disk by typing 
Ctrl-Break or running the program 
CFLUSH. 

Orchid also thoughtfully includes 
RAMdisk software with PCnet, so if you 
have the Orchid Blossom multifunction 
card installed (or any nonconflicting mul- 
tifunction card), you can assign the RAM 
memory on that board to act as a high- 
speed disk emulator. 

Advanced Features 

User workstations in the PCnet network 
can, to a limited extent, mn programs on 


server stations using the network’s RE (re- 
mote) faciUty. If a shared drive is the 
default setting or if a shared drive is spec- 
ified in the command, typing RE followed 
by any legal cortunand will cause execu- 
tion of that command at the shared com- 
puter — provided that the power to run pro- 
grams renxjtely on that server was granted 
that user station when the network was set 


up. 

Because the RE command functions by 
merely sending a command line to the 
server, no input can be given to the remote 


ICne 


Cnet’s strongest 
point is its versatility. 
Any PC in the system 
can function as both 
a workstatiorr and a 
server. No dedicated 
server is required. 


program once it’s tunning. PCnet can han- 
dle several remote commands per server. 
All remote commands are queued at the 
server and executed on a first-come, first- 
served basis. 

User stations (except for those based on 
the early model PCI computer) can boot 
DOS from the network by adding an 
optional ROM chip to the network adapter 
card. A special boot volume must be cre- 
ated on the server for each user station 
wanting to boot from the network. The 
boot volume takes the form of a I60K vir- 
tual floppy disk, complete with the disk 
operating system on it. (It can also be used 
for storing other programs and data, up to 
its capacity.) 


If the user station with the boot option 
has no disk drive or if its A: drive is not 
ready, it will boot from the network. As 
with an XT, if the A; drive of the user 
station is ready at tum-on, the computer 
will boot from the disk in that drive. 

Both serial and parallel printers can be 
shared by the network. Although individ- 
ual printers can be physically attached to 
any PC in the network. Orchid warns 
against connecting them to servers (they 
already have their hands full mnning the 
network) or attaching more than one print- 
er to any PC (only one printer per PC can 
be accessed by the network at any one 
time). 

PCnet also allows the sharing of mo- 
dems. At present, however, this feature is 
not useful. Orchid requites that a special 
interrupt be used for controlling shared 
modems, and the PCnet manual notes that 
no known communications software uses 
the required protocol. 

Overall, PCnet’s strongest point is its 
versatility. Any PC, XT, or whatever in 
the system can function as both a worksta- 
tion and a server. No dedicated server is 
required. Of course, that benefit is miti- 
gated somewhat by the inability of servers 
to share with one another. 

For a relatively simple and inexpensive 
network, PCnet has all the expected fea- 
tures — such as file and printer sharing. 
And it has many options that might be 
expected only in a more expensive 
arrangement — such as remote command 
execution and messaging — albeit in rudi- 
mentary form. 

Although PCnet’s 1 -megabit-per-sec- 
ond communication speed is modest, par- 
ticularly on coaxial cable, it should never- 
theless be sufficient for smaller systems or 
those without heavy file-sharing de- 
mands — once the intricacies and inconsis- 
tencies of the installation are sorted out and 
the system is put into everyday opera- 
tion. ■ 
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AS MUCH AS YOU NEED.. 
1,000 megabytes 


335mb 

85mb 

25mb 



NMS || 
PC-8000 'W 



480mb* 

170mb 

42mb 


. . . NMS PROVIDES 


You will find only one company that 
offers reliability, proven technology, up 
to one gigabyte capacities and Imme- 
diate availability - National Memory 
Systems Corporation. 

NETWORKING APPLICATIONS ANO 
DISTRIBUTED PROCESSING. 

For large data base and accounting 
applications or as a file server on a local 
area network, the PC-8000 is ideal. In 
a 50-statlon networK a single file server 
could supply almost 20 megabytes of 
dedicated storage to each PC at a very 
low cost ... four times faster than an XT 




*available only in rack mount configurations 


SOPHISTICATED PERFORMANCE. 

The PC-8000 utilizes a single board 
controller. Unsurpassed performance of 
17 millisecond average access times 
and data transfer rates of more than 
2 megabytes per second can now be 
yours. The PC-8000 Series supports 
overlapped seeks. 32-bit ECC with 
11 -bit error correction, high speed 
DMA and more. 

EASY UPGRADES. 

One single slot controller supports up 
to two disk drives with capacities rang- 
ing from 25 megabytes all the way up 
to 1,000 megabytes. 

TAPE BACK-UP. 

Add our 9-track, ANSI-compatible 
tape back-up and you've got the best 
performing subsystem being delivered 
today. Or talk to us about our high 
capacity 1/4-inch model. 

HIGH RELIABILITY. 

Failure is unlikely with MTBF figures 
in excess of 30,000 hours. Backed with 
CIRCLE 185 ON READER SERVICE CARD 


our standard 12-month warranty and 
nationwide maintenance service your 
investment is protected. 

LASER OPTICAL DISK. 

For your archival needs, our PC-007 
Series provides 1,000 megabytes of 
non-erasable storage at a fraction of 
the cost of tape back-up. 

CALL US. 

if you're looking to buy or lease high 
capacity disk storage for your PC, and 
you want delivery NOW, call National 
Memory Systems at (415) 443-1669. 

National 

Memory 

Systems 

CORPORATION 

355 Earhart Way, 
Livermore, CA 94550 

c 
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Now. the lowest 
prices ever on 

3M Scotch® 

/ DISKETTES 


53 $OOS* 

I OTY 20 5\*- dsDD QTV 20 

5*' SSOO 96TPI -• $2.29 u S'*' 0S00-96TfM -• $2.85 •* 
SOFT SECTOR ONLY! MINIMUM ORDER: 20 OtSKEHES 
These arefactory-tresh 3M diskenes packed m boxes oi 10 with 
TyvM sleeves, reinforced hubs, identification labels and write- 
protect tabs 

3.5'MICRO WS«nE$-SS 135 TP1-* $2.89 ea 
LIFETIME WARRANTY ON AIL 3M SCOTCH OISKEHESI 
FOR ORDERS ONLY: INFORMATION A 

1.SOO-621.6827 ^ 

(Iniiimois 1-312-944 27881 1-312*944*2788 

HOURS 6AM-5PM Central Time. Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLDI, Inc. 

Suite 4B0€ • 30 East Huron Street • Chicago. Illinos 60611 



FANTASTIC LOW PRICES ON 

^ BASF ^ 

^ QUALIMETRIC ^ 
DISKETTES! 


n 4i“- ,.$i5r 

Oty 20 DSDD I 20 

-PACKED IN PLASTIC LIBRARY CASES' 

BASF QUALIMETRIC DISKETTES have a LIFETIME WAR 
RANTY and are packed m PLASTIC LIBRARY CASES with Tyvek 
sleeves, reinforced hubs, user identification labels and wnte- 
pfoiect tabs 

SOFT SECTOR ONLY! MINIMUM ORDER 20 DISKEHES 


BASF 3 5‘ micro floppies 
SSDD- 13STPI -$3.02ea 
FOR ORDERS ONLY; 

1*800*621*6827 

(In Illinois 1-312-944-27B8) 


BASF 514 'HIGH DENSITY 
FOR IBM PC AT 
OSOO-HD -^$4.72ea 
INFORMATION & 
INQUIRIES: 

1*312-944*2788 


HOURS 8AM 5PM Central Time. Monday-Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 


Incredible value! 

Nashua. 

Diskettes 


$-105 5^ SSOO $-115“ 

I Qt» 50 5V.- OSOD I Oty 50 

These are poly -bagged diskettes packaged with Tyvek sleeves, 
remtorced txibs. user identificalion labels and wnte-protect tabs 
NASHUA Corporation is a half-btiiion dollar corporation and a 
recogrued leader m magnetic media 

SOFT SECTOR ONLY! Sold MRyjItiptesof 50only' 

FOR ORDERS ONLY: INFORMATION A 

1*600*621*6827 inquiries: 

(In Illinois 1-312-944-2788) 1*312*944*2788 

HOURS 6AM-5PM Central Time. Monday-Fnday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 

Suite 4B06 • 30 East Huron Street • Chicago Illinos 60611 


niQlt Authorized Reseller ■ 

Information Processing ~ DACCH UlOIV 

WORLD! Aledia ■ UIHDI 


WORLD! 


NASHUA 

eMAGMETIC 

MEOfA 


Save 20% to 60% 
Or More 


On all your 

OFFICE & COMPUTER SUPPLIES! 

Now. you can enfoy DISK W0FU.0' savings on more than 
21.000 office and computer supply products' iibu naiT>e it. we got 
It at tremendous savings 

Everything from Scotch' Tape to Post-It Notes* to paper chps 
and rubber bands and ihousartds of computer products as well' 

Our catalog is huge more man 700 pages, listing more than 
21.000 Items 

We have to charge tor it SlO 00 to be exact 

But we include a $50 00 worth of discount coi^s that you 
can use on luture orders 

Now. It'S DISK WORLD' for every office or computer supply 
need and always at tremendous savings' 

This otier supercedes all prior catalog otters 
f^t responsible for typographical errors 

FOR ORDERS ONLY: INFORMATION A 

1-600*621*6627 inquiries: 

(Inliimois 1-312-944-2786) 1-312-944-2788 

HOURS 6AM SPM cWral Time, Monday-Fnday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES' 

DISK WORLD!, Inc. 

Suite 4806 » 30 EasI Huron Street • Chicago, tltinos 60611 


DISK WORLD! 

Ordering & Shipping 
Instructions 


Skipping: 514’ & 3 5’ DISKEHES-Add $3 00 per each 100 or 
fewer diskettes Other Items: Add shipping charges as shown m 
addition to other shipping charges Peyment; VISA and MASTER- 
CARD accepted COD Orders: Add additional $3 00 Special Han- 
dling charge APO. FPO. AK. Hi A PR Orders: Include shippmg 
charges as shown and additional 2% of total order amount to 
cover PAL and insurance Taxes: t ' nois residents only, add 8% 
sales tax 

Prices subtect to change without notice 
This ad supercedes all other ads 
Not responsible for typographical errors 
MINIMUM TOTAL ORDER. $35 00 

FOR ORDERS ONLY; INFORMATION A 

1*800*621*6827 inquiries; 

(miiiinois 1-312-944 27S8i 1*312*944*2786 

HOURS 8AM-5PM Central Time 
Monday-Fnday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 

DISK WORLD!, Inc. 

Suite 4606 • 30 East Huron Street » Chicago. Illmos 606t1 


DISK 

WDRLD! 


DISK 

WDRLD! 


DISKETTES 
The great unknown! 


^^Q.,50 5^-0500^1 Oty 50 

You've used these diskettes hundreds of 
times. . .as copy-protected originals on some of 
the most popular software packages. They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced hubs, user identification labels and 
write-proteci tabs. 

LIFETIME WARRANTY! 

SOFT SECTOR ONLY! SoW in multiples 
of 50 only. 

FOR ORDERS ONLY: INFORMATION A 

1-800-621*6827 inquiries: 

(In minors 1-312-944 2788i 1*312-944*2786 

HOURS SAM-5PM Central TmN.Monday-Fridty 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 

DISK WORLD!, Inc. 

Suite 4806 • 30 East Huron Street • Chicago, Illmos 60611 


Authertxwd Dtoirtbutor MAONCTIC 

WORLD! 


DISKETTE 
STORAGE CASES 


AMARAY MEDIA-MATE 50: A REVOLUTION 
IN DISKETTE STORAGE 

Every once in a while, someone takes the 
simple and makes it elegant' This unit holds 
■a so 514* diskettes, has grooves for easy 

stacking. msKte npples to keep diskettes 
from slipping and several other features We 

$10.95 - ^ 

DISKETTE 70 STORAGE: STILL A GREAT BUY. 

Dust-free storage lor 70 SA’ diskettes 
Six dividers included An excellent value 

* LDISK CADDIES 511-95 a*.,) 
The original fiip-up hotder lor 10 Si4* 

“* • diskeftes Beige or grey only $1.65 . 

•■r • 20CSrcng 

FOR ORDERS ONLY; INFORMATION A 

1*800*621*6827 inquiries; 

(m Illinois 1-312 944 2786) 1*312*944*2788 

HOURS 8AM-SPM Central Time. Monday-Fnday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PMOUCTS ANO QUANTITIES' 

DISK WORLD!, Inc. 

Suite 4606 • 30 East Huron Street • Chicago. Illmos 60611 


DISK 

WDRLD! 


PRINTER 

RIBBONS: 


at 

extraordinary 

prices! 

Brand new ribbons manufactured to Onoinal Equipment 
Manufacturer s specifications, m housings (Not re-inked or 
spools only ) 

LIFETINtE WARRANTY! 

Epson MX-70/80 . $3.58 ea. + 25c Shpng 
Epson MX-100 $4.95 ea. -i 25c Shpng. 

Okidata Micro83 $1.48 ea. + 25c Shpng. 
Okidata Micro84 $3.66 ea. 25c Shpng 

FOn ORDERS ONLY: INFORMATIONS 

1-800-621-6827 inouirieS: 

(lollliooa 1-312 9.. 2788) 1-312-944-2788 

HOURS BAM-5PM Central Time. Monday Friday 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS ANO QUANTITIES! 

DISK WORLD!, Inc. 

Suite 4806 • 30 Easi Huron Street • Chicago, tllmos 60611 


The value iaadar tot ■ DISK 

Computer MjppItM ■ 

■ VVDRLD! 


PAPER: 

Save 50% or more! 


We buy paper by the TRUCKLOAD from the 
two biggest mills in the country. 

Therefore, we charge a lot less than you've 
been paying! 

For the complete DISK WORLD paper 
catalogs and price lists, call 1 -312-944-2788 or 
write us. (Please do not use the ’'800" line for 
paper catalog requests, unless you are also 
placing an order 

Don't spend more than you have to for top- 
quality computer printer paper. Call DISK 
WORLD' today 

INFORMATION & INQUIRIES: 

1-312-944-2786 

HOURS: 8AM-5PM Central Time 
Monday-Fnday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 

Suite 4806 • 30 East Huron Street • Chicagc Illinos 60611 


DISK 

WDRLD! 


Wh«r« papor 

Costs iPMl 
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lETWORK SURVEY 


Quadnet VI 

With the NetWare operating system, Quadnet VI 
significantly outperforms its competitors. Moreover, it 
offers a superior help system. 


Q uadnet VI from Quadram Corpora- 
tion is a relatively low-cost, medi- 
um-performance local area net- 
working system. Actually, Quadnet VI is 
Gateway Communications’s G-Net, 
which Quadram is reselling under its own 
name. Both companies offer this network 
in conjunction with the NetWare operating 
system, from Novell, Inc. Quadnet Vi’s 
features include all the security, spooling, 
and backup features supplied with Net- 
Ware, plus relatively simple installation 
and standard cabling techniques. 

Applications 

As with the other NetWare-based sys- 
tems, all the software we tried ran without 
problems. Specifically, we tried dBASE 
//, WordStar, Multiplan, as well as 
LAN.Datastore, 1-2-3, Framework, and a 
few others. 

To install 1-2-3 and Framework, you 
simply follow the procedures for hard disk 
systems in their manuals. We installed 
both programs from a PC workstation onto 
the hard disk server without a single glitch. 
In fact, the person who installed them had 
never worked with either program before, 
so he slavishly followed directions. It’s 
still a nuisance to operate these programs 
because the copy-protected disk has to be 
in flog^y drive A: on the workstation that 
initiates the tun, but this complication is no 
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different — nor are the program’s opera- 
tions, in general — from those of the stand- 
alone mode. With the bulk of the programs 
on the hard disk server, a workstation user 
has the impression that he is working at an 
XT. 

The excellent spreadsheet design of 7- 
2-3 will undoubtedly lead many Quadnet 
VI users to load it onto the network. It is 
not designed for multi-user or network 
applications, but Quadnet Vi’s file-lock- 
ing FLAG cortunand can be invoked to 
enable multiple users at workstations to 
use the 1-2-3 system file collectively, 
while keeping date files accessible to only 
one user at a time. 

Like 1-2-3, Framework uses a copy- 
protection scheme that requires that the 
original system disk (or its backup copy) 
be inserted in one of the floppy drives of 
the user’s station. This requirement flies in 
the face of the whole idea of networking 
and, in this particular case, is dangerous to 
the end user because it requires that the 
write protect tab be removed from the sys- 
tem disk each time it is used. Therefore, a 
careless user can easily erase, overwrite, 
or reformat the disk without a moment’s 
notice. 

When Framework is first invoked, it 
presents a list of available drives in a ver- 
tical column on the right-hand side of the 
screen. Then each available disk drive is 
represented by its drive designator letter 
plus a colon. For example, if the system is 


configured with two floppy drives plus a 
RAMdisk, the letters A:,B:, and C; would 
be shown on the screen. In (^adram’s 
Quadnet VI, the hard disk server is subdi- 
vided into virtual volumes and given drive 
letter designators from C: through Z:. 
These “virtual drives” act like disk 
drives, while they are actually merely sub- 
directories of the hard disk with a drive 
letter designator. Framework looks at the 
operating system to see how many disk 
drives are installed, so when you use 
Quadnet VI, it gets the message that the 
highest drive installed is drive Z:. Howev- 
er, PC-IX)S does not officially recognize 
the possibility of 26 separate drives. More- 
over, Framework doesn’t seem to be able 
to handle that many drives and assigns 
drives up to the letter J:. So, if you are 
using Quadnet VI, you must remember 
that files that need to be accessible by 
Framework must have a letter designator 
between C: and J:. 

The Ideal Program 

WordStar is an almost ideal program to 
mn in a network environment; it’s not 
copy protected, so it’s easy to load onto a 
hard disk with no special-disk-in-drive-A: 
scheme to slow things down, and it can be 
set to acknowledge almost any drive des- 
ignation as its default drive. Also, net- 
works tend to tun all word processing pro- 
grams quite efficiently because of the light 
amount of acmal data flow that appears 
across the bus. WordStar doesn’t recog- 
nize path names, but it does allow switch- 
ing from one logged drive to another. 
Actually, there’s only one problem with 
mnning this program on any network: If 
you don’t take the precaution of writing 
your text files in a private directory or vol- 
ume, another person mnning WordStar at 
the same time may wipe out your file, or 
your attempts to save a file might fail. 

We encountered problems using 
dBASF II, Version 2.40, on Quadnet VI. 
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However, a new release (Version 2.41) 
behaves properly when used with Novell’s 
CPMON command, which exists primari- 
ly to support such applications as dBASE 
II, which was designed for CP/M and has 
retained some bad file I/O habits. 


A few utilities, including ProKey, that 
do direct hardware calls will not execute 
properly in the server XT. But if your 
application is written using only the legit- 
imately documented software calls to 
DOS, you should be fine (see "The Novell 


Solution” in this issue). 

Hardware 

(^adnet VI utilizes a bus architecture, 
with a transmission speed of 1 .43 mega- 
bits per second and baseband technology. 
Unlike its bigger brother, Quadnet IX, 
which is a token-ring passing network, this 
network relies on Carrier Sense Multiple 
Access with both collision detection and 
collision avoidance (CSMA/CD/CA). 
The use of both CA and CD is a novelty. 
With collision avoidance, before sending a 
packet of data across the bus, a station first 
‘ ‘listens' ' to determine if the bus is already 
in use. If it is, the station waits a random 
length of time and listens again. This pro- 
cess continues until no activity is sensed; 
only then does transmission begin. 

With collision detection, if, after trans- 
mission begins, a collision with data pack- 
ets from another station is detected, then 
both of the involved stations back off the 
bus, stop transmitting, wait for random 
amounts of time, and try again. Using both 
CA and CD is more reliable but is also 
more complex and possibly slower — 
because of increased software overhead — 
than using only one of these methods. 

Required cabling for Quadnet VI is 
shielded coaxial (75-ohm) RG 62, 59, ot 
1 1 . The maximum end-to-end distance 
(maximum bus length) using the above 
coaxial is 3,500, 4,000, or 7,0(X) feet, 
respectively. Of course, the cables that are 
capable of longer distances are more 
expensive, and, with any of the cables, 
longer rans must be grounded every 2(X) 
feet. This could prove to be a hassle, 
depending on what you’ve got in the way 
of cold water pipes and wire strippers. 

Coaxial cable BNC “T”-type connec- 
tors are used to add new workstations to 
the bus — an easy, reliable, and sturdy 
anangement. However, the network must 
go “olT the air” temporarily while a new 
user is being added; this can be a nuisance 
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Marketed by: 

Quadram Corporation 
4357 Park Dr. 
Norcross, GA 30093 
(404) 923-6666 


Retail Prices 




Starter Kit 


N/A 

Workstation 

$ 

595 

Server Station 

$ 

1,295 

Dedicated Server 


N/A 

Cable kit (100 ft.) 

$ 

95 

Connector 


N/A 

Repeater 


N/A 

Four-Station Configuration $ 

8,070 

Hardware Capabilities 

Configurations: 




No. Servers 



1 

No. Workstations 

0 

- 255 

Server Type 


Both 

Memory Min./Max. 




Dedicated Server 

256/640K 

XT Server 

384/640K 

Workstation 

128/640K 

Shared Peripherals Available: 


Serial Printers 

Parallel Printers 
Plotters 



I 

0 

Hard Disk 



" 

Tape Drive 

Other Mass Storage 



: 

Modems 

RAMdisks 



- 

Other Communications 



Other 



_ 


Backup 

Vendor-Supplied 
Tape and Disk 
Global? 


Network Description 

Architecture 

Bus 

Type 

Baseband 

Speed 

1.43 Mbits/sec. 

Server Type 

Dedicated/XT 

Security 


Logon ID 

0 

File Passwords 

□ 

File Protection 

0 

Record Protection 

0 

Diagnostics 


Cable 

□ 

Server 

□ 

Workstation 

□ 

Network/Station 

□ 

Auto Reroute 

□ 


□ 

0 

0 


Software Capabilities 
Operating System: 

Disk Caching 
RAMdisk Support 
System Management 
Others 

Applications: 

Electronic Mail 

Chat 

Utilities 

RAMdisk 

Other 

Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 

Printer Commands 
Multiple Copies 
Queue Inquiry 
()ueue Reorganization 
Purge Queue 
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in a busy office environment. 

The minimum configuration (servers/ 
workstaticMis) is one file server. One serv- 
er and one workstation is the begiiming of 
a netwofk on (^adnet VI, and upward 
growth to a maximum number of 255 user 
workstations is possible. However, only 
SO stations can access the net at one time. 
If you happen to be the SIst user trying to 
access the server, a message explains that 
you will just have to wait. 

This may, of course, be a irmot point 
because of another limitation. Since (^uad- 
net VI supports only one server, ruruiing 
even SO workstations may be optimistic. 
However, a new release of “advanced 
NetWare” in the first quarter of 1985 will 
allow multiple servers on a network. 

As with (juadnet DC, XT servers should 
sport at least 2S6K RAM to operate as 
dedicated mode servers. If you wish to use 
the XT as a server/ workstation, you need a 
minimum of 384K RAM. This will allow 
128K RAM for applications programs. 
Workstations need 128K minimum. Any 
IBM PC or XT will do just fine on this 
network. In addition, (^uadram claims that 
the Compaq Plus, Compaq Deskpro, 
Eagle Spirit XL, Clolumbia MPC, and TI 
Professional are also compatible. 

Some compatible add-on hard disks 
may also work. As of this writing the Tail- 
grass hard disk subsystem was not accept- 
able, but, according to Quadram, it will be 
by the first quarter of 1985. 

Peripheral Vision 

One of the priixripal attractions of net- 
wofks is that they enable many worksta- 


tions to share expensive peripherals. 
Quadnet VI supports the sharing of stan- 
dard PC-compatible printers, laser print- 
ers, the system hard disk, plotters, and 
tape and other mass storage devices. 
Quadnet VI does not allow the sharing of 
devices that are attached ditecdy to the 
user workstations, but they may be used 
locally. As for the server, a maximum of 
three devices, using any combination of 
the two serial and three parallel ports, is 
allowed. Laser printers seem to work fine 
with Quadnet VI, but, for some reason, 
plotters don’t. 

Server-based modems are not yet sup- 
ported, so to get on-line you will have to 
pass a modem board around the office or 
buy a bunch. Ditto for RAMdisk and mul- 
tifunction boards, as well as specialized 
micro-mainframe contmunicadon boards 
such as IBM 3270 terminal emulators. 

System Software 

The system software is Novell’s Net- 
Ware, which allows you to tun your XT 
server in either a dedicated or nondedi- 
cated mode. This package is well thought 
out, with plenty of security features for 
insuring data integrity and protection. 

Quadnet VI furnishes a comprehensive 
set of utilities for data security — an impor- 
tant concern when any network is in use. 
Utilities, such as MAKEDIR, RIGHTS, 
GRANT, and REVOKE, cover a wide 
range of tasks, from creating a new subdi- 
rectory to defining access rights for each 
individual directory. 

As mentioned earlier, files created in 
the Quadnet Vl/NetWare environment are 


automatically given read-write nonsharea- 
ble status — that is, two or more users can- 
not gain access to the same file concurrent- 
ly unless the file has been explicitly set to 
shareable status by the system’s FLAG 
command. 

While the FLAG command is not 
exactly the same as file locking, it is anal- 
ogous. In effect, the FLAG command 
allows the owner of a file (the user who 

Laser printers seem 
to work fine with 
Quadnet VI, but for some 
reason, plotters don’t. 


controls the subdirectory in which it 
resides) to declare whether or not it can be 
concurrently accessed, and this status pre- 
vails for the life of the file or until FLAG is 
used once again to change it. 

With WordStar, we made the program 
and overiays nonshareable, and two users 
attempted to run the program at the same 
time. The first user could work as normal, 
but the second got an error message saying 
“Network Error: File in use during 
OPEN.” DOS-like Abort/Retry/Ignore/ 
options were then offered. Retry and 
Ignore consistently produced the same 
message as long as the first user continued 
to tun the program; the Abort option 
returned the second user to the conunand 
line prompt. 

Later, we changed the WordStar file to 
a shareable status and then attempted to 
have two users edit the same file again. 
We got the same error message, but this 
time it named the document file (which 
was not shareable). 

The Quadnet VI documentation strong- 
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ly recommends that the shared XT disk 
server not be run as a workstation; rather, 
it should be reserved as a dedicated net- 
work control node. The manual goes on to 
discuss at length why a nondedicated serv- 
er produced less than satisfactory service. 
A very good reason, which is not dis- 
cussed in the manual, is that a dedicated 
server can then mn in Monitor mode. The 
Monitor rtKxle furnishes a dynamic dis- 
play, partitioned by workstation, of all net- 
work activity; it’s a powerful tool for net- 
work management, showing not only 
which nodes are active, but what they’re 
doing (OPENS, CLOSES, and so forth) 
and where bottlenecks are occurring. 

Printing 

The Quadnet VI print spooler is pow- 
erful and versatile, allowing direct printer 
output directly from applications prxrgrams 
to be captured for deferred printing. In 
addition, there ate cottunands for deter- 
mining who has output in the spooler and 
when it will be printed, to cancel pending 
reports, mount special forms, and a lot of 
other useful things. 

Network Backup Facilities 

Although Quadram plans to introduce 
its own tape backup system soon, other 
explicit network backup alternatives al- 
ready exist. You can back up the complete 
system, a specific subdirectory, certain 
files within a directory, or files that were 
modified since the last backup. You can 
achieve all of this by using a prompt-driv- 
en program called T-Archive from Novell, 
or you can do the job with other existing 
tape units. For instance, you can use the 
TIP system sold by Alloy Computer Prod- 
ucts and driven by Quadram’s own tape 
backup program. 

Backup can be performed only from a 
workstation (an interesting twist), or from 
a server mnning in nondedicated rtKxle. Of 
course, backing up to floppies is possible. 


even though putting 10 megabytes on flop- 
pies takes about 30 disks and a lot of time. 
Since NetWare can handle up to 8 hard 
disks using various manufacturers’ de- 
vices, you may end up having to buy disks 
in quantity. 

For other details on the system soft- 
ware, see the article on the Novell Net- 


Ware network operating system in this 
issue, “The Novell Solution.” 

As with other Novell networking sys- 
tems, all MS-DOS/PC-DOS versions ex- 
cept Version 1 .0 are supported, and appli- 
cations designed to operate on CP/M 86, 
Concurrent DOS, UNIX, and XENIX are 
not usable. rraMteaMr) 


Good Help Is 
Hard to Find 

Quadnet Vi’s help system is effective, interactive, 
menu-driven, and downright fun. 


B y any measure, the Quadnet VI 
help facility is superior. It’s an 
interactive, menu-driven system 
accessible via the HELP command. The 
system is broken down into three topics: 
how to use HELP, the user commands, 
and the system operator cottunands. 

The how-to screen manages, through 
a combination of text and graphics, to 
suttunarize everything about operating 
the help facility on one nonthreatening 
panel. For example, to even the greenest 
computer user, this screen makes it clear 
that you press the Backspace key to back 
up the most recent display. 

The command sections cover aspects 
of the network pertaining to users arxl the 
systems operator. When you select one 
of these topics, you get a list of all its 
cottunands. The arrow keys let you 
move the cursor to the cottunand you 
want to know ttuxe about. When you 
press the Enter key, a one-panel display 


explains the purpose of the comttuuid 
and its syntax and gives several practical 
examples with explanations. The syntax 
section is a bit eye-boggling at first, but it 
follows the same notation that’s used 
(and clearly explained) in the manual. 
Some of the conuiuuid panels lead to 
optional screens showing related com- 
mands and background informatkui, a 
rich source of concise, practical informa- 
tion about the network. 

At the bottom of each screen are sev- 
eral action options you can select with 
the Home and arrow keys. Whileitisnot 
always obvious what these choices 
mean, the system is so effective, risk 
ftee, and dowruight fun that you ate 
itxrlined to experiment. It’s possible, 
after a short briefing, to operate (Quadnet 
VI by referring only to the on-line help 
system without consulting the manual. 
That’s a help system that truly deserves 
its name. — P.F. and K.P. 
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Favorable Performance 

Quadnet Vi’s performance, both in 
terms of reliability and benchmark test 
execution, favorably impressed us. This 
system is robust; it’s not prone to unex- 
pected behavior (except for the normal 
Novell anomalies) or to accidental data 
loss due to application program colli- 
sions — thanks to NetWare. 

With the exception of the failure that all 
NetWare-based systems suffered while 
attempting to run out LAN :Datastore test, 
Quadnet VI clocked in among the best. It 
clearly whipped Orchid, 3Com, and the 
Nestar PLAN 3000 (all tunning their 
native operating systems) in several of the 
more savage tests, was a tad faster than 
Ungermann-Bass, and did not come in too 
far behind TeleVideo. 

Installation 

The first installation task to confront 
potential users of the Quadnet VI network 
is that they must set up the node addresses 
on all network boards. 

While this may seem to be a simple 
affair — setting a few on-board switches 
and such — the task is governed by some 
specific rules: no two nodes can have the 
same network address; the server network 
address must always be set to 2SS; and 
address 0 must be reserved as the broad- 
cast address (for all nodes). 

In contrast to many other networks that 
simply require you to install properly con- 
figured boards and network operating sys- 
tem software, the (^adnet VI system doc- 
umentation notifies you that you must 
modify both the network card and the 
operating software in one interdependent 
procedure that is presented in the form of a 
question-and-answer dialog. 

Not until this first step is completed 
does the operating system show you (by 
means of graphic images plus text) how to 
set the network card, the switches, and the 
jumpers. Although this appears to be quite 




a nice idea, it has one major drawback: if 
you provide incorrect information during 
the question-and-answer session, you will 
be supplied with the wrong board config- 
uration data. 

Further along during board installation, 
you have to set the board to identify where 

0 

\J^uadnet VI clocked in 

among the best. It 
clearly whipped Orchid, 
3Com, and PLAN 3000. 


Quadnet Vi’s 64K of memory is to be 
located. We believe you must have a bel- 
ter-than-average knowledge of memory 
allocation to be comfortable with this 
installation procedure. 

Setting I/O Addresses 

Just when we thought we had a green 
light to install our board into a PC, it turns 
out that we still had to check the network 
board’s I/O address for conflicts with other 
PC-installed equipment. Luckily, the 
Quadnet VI board default address of 2E0 
is neither reserved nor used by a standard 
PC configuration, so no direct conflicts 
can be expected there. 

You should be aware, though, that oth- 
er add-on boards, such as multifunction, 
RAMdisk, or communications boards 
may use the same I/O addressing scheme 
as well. If problems do occur in this man- 
ner, you’ll be on your own because the 
Quadrtet VI documentation does not really 
go into the possibilities in detail. 

The next step in the board configuration 
prtx;ess involved the service request inter- 
rupt. The default employed by Quadnet VI 
is IRQ3, which is the same as that 


employed by a COM2: port. Since the 
PC’s attached to the review network were 
not equipped with a COM2: port, there 
was no problem. In more difficult 
circumstances, the service request inter- 
rupt may be reassigned as IRQ2, IR(^, or 
IRQ5 to give that little extra flexibility. 

The (Juadnet VI implementation of 
Novell NetWare is quite standard: it 
regards the hard disk as one huge resource 
going under the name SYS:PUBLIC; user 
volumes (little more than discrete areas on 
the hard disk) are established by building 
DOS subdirectories. 

Subdirectories can be created using a 
Novell utility called MAKEDIR. The 
entire subdirectory can be flagged at the 
time of its creation to make the files it will 
contain shareable or nonshareable. Re- 
gardless of how you set a new directory, 
the operating system will ensure that new 
files are initially set to a nonshareable 
read-write status. 

Documentation 

Quadnet VI furnishes a single manual 
that suffices for both network management 
and users. It’s in the usual IBM manual 
size and format, printed on heavy paper, 
and organized into a preface and seven 
sections. Although vety thorough and 
well-written, the documentation tends to 
be wordy, with long text passages unre- 
lieved by examples. The manual begins 
with an overview of network technologies 
and then proceeds into the installation pro- 
cess. The procedures are rich with draw- 
ings showing how to hook upcomponents, 
set switches, and so on. A cookbook 
approach prevails, and the clearly written 
instructions explain not only what to do 
but also why you have to do it. 

Each of the manual’s seven sections 
deals with a specific area, including get- 
ting started, security, system monitor 
operation, a programmer’s guide, and 
mote. The manual doesn’t provide any 
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Quadnet IX 

Quadnet IX’s ultra-speedy data transmission and 
unusual ring-and-star workstation arrangement set it 
apart from the crowd. 


help for finding information; its sections 
are cryptically tabbed and entitled with let- 
ters, and it doesn’t have an index. There is 
an extensive table of contents at the fixMit 
of the manual, but the reader is given no 
choice except to hunt sequentially through 
it. It's a shame the manual seems to sup- 
plement the help system rather than the 
other way around (see the sidebar “Good 
Help Is Hard to Find”). 

Support 

Quadnet VI offers very little in the way 
of diagnostics software. Once again, our 
feeling is that this is an oversight that may 
cause unnecessary headaches for potential 
users. Quadram does make a board-level 
diagnostic test available upon request, but 
this only tests the board, not cable integ- 
rity, server integrity, or station-to-station 
communications. 

Quadram offers a 1-year warranty on its 
products, with parts and labor included. 
Return shipping is prepaid, and the com- 
pany claims the average turnaround time 
on repairs is about 1 week. Although no 
on-site service or third-part drop-service 
arrangements are currently available 
through Quadram, telephone-based tech- 
nical support to end users, dealers, and 
distributors is available. 

(Quadnet is a good, solid implementa- 
tion of a baseband coaxial network. Not- 
withstanding the oveielaborate spooler 
and other matters already discussed, 
Quadnet VI gets high marks from our test 
group. The system is solid, with only a 
few significant bugs, thus giving you a 
feeling of confidence and reliability. It’s 
true that if your programs don’t follow PC- 
DOS rules strictly, XT servers have prob- 
lems operating as a workstation, but the 
manual warns you about that. We admire 
(Quadram for having the self-confidence to 
admit Quadrret Vi’s weak spots and steer 
you away from them. And we applaud a 
product that performs so well. ■ 


T he Quadnet IX is Quadram's repack- 
aging of Proteon’s Pronet. This net- 
work sends data between PCs at a 
whopping 10 megabits per second, using a 
combination of proprietary hardware and 
the Novell NetWare software. The overall 
design of this network sets it apart from 
the others reviewed in this issue. Instead 
of the usual CSMA/CD, this package uses 
a token-passing protocol to regulate the 
flow of data, which guarantees quick 
transmission even when the network is 
heavily loaded. The layout of worksta- 
tions is based on a unique combination of 
ring and star arrangements. 

In Quadram’s lineup, the Quadnet IX is 
the big brother of the Quadnet VI, han- 
dling more workstations and allowing 
faster data transfer. The two networks are 
based on different hardware from different 
vendors, but both use the Novell NetWare 
system software. 

Stunning Hardware Capabilities 

The Quadnet IX technology resembles 
the ARCnet tqxjlogy used by the Davong 
and Nestar networks. The difference is in 
the speed and transmission medium; 
Quadnet IX transmits at 10 megabits per 
second and uses shielded twisted-pair 
cable or fiber-optic cable. 

The host interface in the Quadnet IX 
consists of PC cards that plug into any 


available full-length slot in the PCs or PC- 
XTs. The interface cards contain all the 
logic to implement the physical, link, and 
network layers of the ISO’s Open Systems 
Interconnection protocol. They have sepa- 
rate 2K buffers and can transmit and 
receive packets at the same time, with lit- 
tle or no assistatKe from the host proces- 
sor. The Quadram documentation pro- 
vides only sketchy information concerning 
the board hardware, but they appear to use 
proprietary technology developed by Pro- 
teon. 

Quadnet IX uses neither a bus, ring, 
nor star arrangement, but rather a combi- 
nation of star and ring designs. In this 
token-passing, star-shaped ring network, 
workstations are connected in a star fash- 
ion via a wire center. 

The wire center, which is similar to the 
Davong system’s hub, serves as a cotmec- 
tion between 4, 8, or 16 workstations per 
ring. It also maintains system integrity by 
preventing the loss of the token owing to a 
defective or disconnected workstation. 
Using a relay (electromagnetic switch), it 
will automatically disengage the faulty 
workstation from the ring and close the 
resulting gap. If the voltage on a node 
drops because of a power failure or node 
hardware problem, the relay responsible 
for joining that PC to the network will 
bypass that node’s connection. (conHnmj) 
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The wire center allows you to manually 
disconnect a workstation ftom the ring, 
and indicator lights identify faulty circuits. 
Also, since all nodes are electrically sepa- 
rated from one another through isolation 
transformers in the wire center, a serious 


power supply problem in one machine will 
not cause damage to all the PCs on the 
ring. 

According to Quadram, the Quadnet 
IX's star-shaped ring layout usually allows 
faster transmission of data than bus-struc- 


tured networks. Since the token signal is 
repeated at each node, signal quality 
remains high, even in electronically noisy 
environments. 

The Quadnet IX allows you to create a 
huge and versatile network. The system 
can accomtTKxlate a total of up to 2S5 
nodes when a number of rings are connect- 
ed together in an arrangement called a 
“string of stars." This requites joining the 
connectors on each of up to 64 wire cen- 
ters, so it may involve a little advance 
planning or rewiring. The Quadnet IX also 
interfaces with the DEC Unibus (used in 
the VAX and PDP-1 1 series minicomput- 
ers), the DEC Q-bus (for micros), and the 
Intel Multibus. This means you can inter- 
face your PCs to minis, supetminis, and 
mainframes. 

Quadnet IX supports one parallel and 
two serial network printers, which must be 
connected at the server. It will run both 
standard PC-compatible printers and laser 
printers. Other devices than can be shared 
from the server include plotters, the XT 
hard disk, and mass storage devices. 
Quadram recommends the Alloy tape 
backup system and supplies a tape backup 
program for this device. Currently, there 
is no arrangement for sharing server-based 
modems, RAMdisk or multifunction 
boards, or other communication boards 
(such as the IBM 3270 terminal emulator 
boards). Each workstation can also have 
additional devices, but these cannot be 
shared by other users on the network. 

One problem with all the networks that 
use Novell’s NetWare system software is 
lack of compatibility with standard DOS 
device drivers. To support peripherals, 
Novell must provide its own device driv- 
ers, owing to the proprietary nature of the 
Novell file server. 

Expect to use a lot of memory for this 
network. Your servers need at least 256K 
RAM to run in dedicated mode and 384K 
for nondedicated operation. For maximum 
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Marketed by; 

Quadram Corporation 
4357 Park Dr. 

Norctoss, GA 30093 
(404) 923-6666 

Retail Prices 

Starter Kit N/A 

Workstation $ 795 

Server Station $ 1 ,495 

Dedicated Server N/A 

Cable Kit (100 ft.) $ 95 

Connector $ 195 (4 stations) 

Repeater N/A 

Four-Station Configuration $ 9,265 

Hardware Capabilities 
Configurations: 

No. Servers 
No. Workstations 
Server Type 
Memory Min. /Max. 

Dedicated Server 
XT Server 
Workstation 

Shared Peripherals Available; 

Serial Printers 
Parallel Printers 
Plotters 
Hard Disk 
Tape Drive 
Other Mass Storage 
Modems 
RAMdisks 

Other Communications 
Other 


Backup 

Vendor-Supplied 
Tape and Disk 
Global? 


Network Description 
Architecture Ring 

Type Baseband 

Speed 9.92 Mbits/sec. 

Server Type XT 


1 

256 

XT 

256/640K 

356/640K 

128/640K 


Security 

Logon ID 

File Passwords 

File Protection 

Record Protection 

0 

□ 

0 

0 

Diagnostics 

Cable 

□ 

Server 

□ 

Workstation 

□ 

Network/Station 

□ 

Auto Reroute 

□ 


0 

0 

0 


0 


Software Capabilities 
Operating System: 

Disk Caching 
RAMdisk Support 
System Management 
cithers 
Applications: 

Electronic Mail 

Chat 

Utilities 

RAMdisk 

Other 

Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 

Printer Commands 
Multiple Copies 
Queue Inquiry 
Queue Reorganization 
Purge Queue 
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network efficiency, you will want to run in 
dedicated mode, of course. Each worksta- 
tion requires at least I28K. 

Solid Software 

Like other NetWare-based networks. 
Quadnet IX will support all versions of 
MS-DOS and PC-DOS, but not CP/M 86, 
Concurrent DOS, UNIX, or XENIX, (See 
“Tbe Novell Solution” in this issue for a 
review of NetWare.) Almost all standard 
PC-DOS software runs with few quirks. 
WordStar, dBASE II, l-Z-S, Framework, 
Multiplan, and LAN :Datastore performed 
rather quickly and smoothly. In addition, 
the safeguards against accidental file era- 
sure are more than adequate. According to 
Quadram, WordStar should run well on up 
to SO stations simultaneously. Of course, 
running SO database programs simulta- 
neously will be slower. 

The Quadram documentation mentions 
an optional electronic mail package called 
EMS, but doesn’t provide any details 
about it. NetWare itself has a SEND com- 
mand that will allow users to broadcast 
messages to everyone on the network or to 
send them to specific users. The messages 
will appear on the 2Sth line (the status line) 
of the recipient’s screen. 

An attractive feature of the system 
arrangement allows the network to remain 
functional while additional users are added 
to it. The token will not be lost, since a 
newcomer will not be admitted to the ring 
until all connections are in place and pow- 
er is applied. A new node appearing on the 
net causes the net to reinitialize immedi- 
ately. The software passes the token to 
each node and updates the master token 
list, which contains the station ID numbers 
of all active nodes. 

The security system in NetWare is 
more sophisticated than that of any other 
network reviewed in this issue. It closely 
resembles the security arrangement imple- 
mented in the UNIX operating system and 


provides multilevel protection for both 
users and files. 

Knockout Performance 

NetWare had no trouble performing 
any of the benchmark tests, with the 
exception of running ProKey on the work- 
station/server. The documentation explic- 
itly stales that applications making direct 
calls to hardware or modifying the ROM 
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BIOS interrupt vectors may not run on the 
server, ProKey does both. For this reason, 
we were unable to mn our LAN :Datastore 
transaction test on a server/ workstation in 
any of the networks based on the NetWare 
operating system. 

Quadnet IX boasts one of the fastest 
transmission speeds using baseband tech- 
nology. This high transmission rate, com- 
bined with the use of token-passing tech- 


nology, adds up to significant perfor- 
mance advantages. Token-passing elimi- 
nates the need for collision detection and 
avoidance, both of which can slow the 
data transmission process. When a station 
has the token in its possession, it can be 
assumed that no one else is on the data bus 
(ring), and transmission can begin imme- 
diately. 

When operating with a nondedicated 
server, Quadnet IX topped the perfor- 
mance charts. The four-user configuration 
really showed no severe diminishing of 
performance over the single-user and two- 
user environments, in sharp contrast to 
most of the other networks tested. This 
was really amazing, since the PC-XT was 
doing double duty as both server and 
workstation, (^adram's board seems to 
offload almost all networking tasks fhrm 
the local host processor, except for the 
actual memory-to-memory transfer of the 
data. 

Easy Installation 

Hardware installation is straightfor- 
ward. You must insert the usual boards 
into the PC buses and set up a unique sta- 
tion address on each board, reserving 
address I for the server. The (^adram 
documentation leaves nothing to chance 
and provides a chart of switch settings for 
every possible address on the network. It 
took us about 45 minutes to set up an 
address for the server, and about IS 
minutes per workstation. 

Cabling is also a simple task, since 
Quadram supplies the cable in precut, 20- 
meter lengths with the connectors in- 
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We asked: 


“How do you lilffi usit^ 

DATA DEaSIONS 
MICROCOMPUTERS?” 


They said: 

^ ^ I looked at two 
other micro ser- 
® ® vices but yours was 
far superior. Your people do 
a wonderful job on the 
hands-on evaluations. I 
particularly appreciate the 
way you look at a product 
from a corporate stand- 
point, not just from 
the technical point 
of view. 


GtTilkl Ncule.iu, Systt*ms Analyst 
Analog UevH t*s. Burlington, MA 


act as a data resource information center for the rest ot 
the company so we try to stay abreast of just about every- 
thing. We use Data Decisions services to answer specific 
questions on particular products and market sectors and 
find them a valuable research tool. 


Stephen Lofgren. Group Manoger 
NEC Systems Laboratory. Boxborough. MA 




^ ^ Just one report saved 
me three nights of 
tinkering at a computer store 
on my own time. It's like having 
a consultant sitting right 
there at the end of A A 
the desk. Ww 

Bob Butler. Mechanical Engineer 
Gillette Company. Boston. MA 


W l'm thoroughly sold on your 
services and use them almost 
every day. When I was interviewing 
with Intel, one of the first questions I 
asked was whether they had 
Data Decisions. 

Virginia Franklin. Competitive Market Analyst 
Intel Corporation. Austin. TX 


II 


A A Your analysts explain highly technical concepts without 
using jargon and yet they don't insult my intelligence. I'd 
been looking for this type of literature for 11 years and recommend 
Data Decisions to anyone who needs to know what's A A 
happening in the world of information processing, y y 


Paula Brinson, Computer Manager 
Hampton Roads Sanitation District. Virginia Beach. VA 


Your telephone consul- 
tants are just outstanding— 
a really great group. They 
provide a timely, personal 
response to virtually M 
any type of inquiry. * ” 

Stan Leu, Director of Marketing 
DS Agency. Inc.. Lubbock. TX 


W h.it arc all these people so 
enthusiastic about? r>ata 
l>rcisions MICUOCOMFUTERS is a 
3-volunie monthly updated reference 
service that gives you hands-on evalu- 
ations of micro software done by spe- 
cially trained experts who test these 
prtxiuets with the corporate micro 
buyer in mind. 

You also get hardware and periph- 
eral analyses that highlight product 
strengths and limitations . . . hroad- 
hased surveys that quickly lead you to 
tlic products that meet your needs . . . 


valid user ratings... lively monthly 
newsletters . . . action-oriented tccn- 
nology updates ... a comprehensive 
vendor directory . . . free telephone 
consulting . . . and more. 

If youTC impressed 
by what MICTIO- 
COMHUTERS is 
doing for others, 
simply hll in the 
coupon to see what 
it can do for you. Or 

better yet, pnone ^ 




Doto Decisions micracofflputers 

20 iJracc Road • Cherry Hill, NJ 08034 

'^7 M '.*01 Mease tell me more about 
( I JCiijl Dat^ Decisions MICRO- 
I COMPUTERS. 


609/429-7100. 

Bota Decisions microcomputers 


20 Brace Road • Cherry Hill. NJ 08034 • 609/429-7100 
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Missing Links 

Finding true multi-user applications to run on a 
local area network proved more difficult than you 
might think. But some are on their way. 


T hose of you who are already using 
a local area network system have 
no doubt experienced both the glo- 
ry and the pain of being among the ‘ ‘av- 
ant garde.” One day you’ll hand your 
client a typed summary of the meeting 5 
minutes before it’s over, and the next 
day you’ll lose three files in system 
crashes. After your system breaks down 
a few times, and you find out that it’s all 
because you’re using single-user appli- 
cations in a multi-user environment, 
you’ll wonder, as we did: Just what 
applications have been designed to run 
on local area networks? 

Since we knew of only two applica- 
tions that were designed specifically for 
multi-user systems, we began our search 
much in the spirit of Alice’s walk 
through her I-ooking Glass garden: “I 
should see the garden far better,” said 
Alice to herself, “if I could get to the top 
of that hill. ” We believed we would find 
a whole garden of multi-user network 
applications if only we could get a better 
perspective. 

A casual survey of local computer 
stores showed that there were plenty of 

Diane Burns and S. Venit 


single-user packages that tun on many 
LANs. Unfortunately, funny things can 
happen when mote than one user tries to 
edit the same file at the same time. True 
multi-user packages are designed to han- 
dle this and other LAN-specific sihia- 
tions that can cause problems for single- 
user software. Our local retail computer 
dealer, who had installed several LANs 
for his clients, could recommend only 
three currently available multi-user ap- 
plication packages: Real World Corpora- 
tion’s Accounting System, Data Access’s 
Dataplex database, and the LAN: Data- 
store database management system ftom 
Software Connections, Inc. He added 
the names of a few other products that 
“may be out soot.” 

Next, we talked with a representative 
of Gateway Financial Systems, a New 
York-based consulting firm with special 
expertise in multi-user systems. “Only 
two packages worth anything are out 
there tight now,” we were told: Real 
World’s Accounting System and Data- 
plex. Interestingly, both these packages 
were also recommended at the computer 
store. (The third package recommended 
at our store was limited to too few fields, 
according to the consultant.) 


Further research turned up a few more 
names, such as the multi-user version of 
dBASE II; an accounting series from 
CYMA/McGraw-Hill that includes ac- 
counting packages for vertical markets 
such as doctors, dentists, and general 
contractors; and the database and mail 
programs from Software Connections, 
Inc. Any normal shopper would have 
given up by now and returned to the 
office, ready to face the next challenge of 
working with what he or she already had. 
But we stuck to our guns and kept look- 
ing, asking around. . . . 

Finally, we contacted Novell, Inc., 
the company responsible for an operat- 
ing system called NetWare that many 
different network hardware configura- 
tions are able to use. Zounds! According 
to Novell, almost 700 different multi- 
user packages mn on networks using 
NetWare. Evidently, Novell has worked 
closely with hundreds of manufacturers, 
helping them code into Novell operating 
system hooks. NetWare can be put to use 
on the company’s own Novell/S netwotk 
system, as well as on 3Com’s, Corvus’s 
and Davong’s networks (all of which are 
reviewed in this issue). 

Why didn’t anyone else know about 
this plethora of network applications? As 
it turns out, Novell intends to benchmark 
the applications and find out how well 
they work by next year. For the time 
being, the company recommends only a 
handful of packages. Among database 
managers, the favorites include Data- 
plex, MetaPile from Sensor-based Sys- 
tems, and Uveon’s Optimum database. 
What about the other 600 or so? We just 
don’t know. 

What all this amounts to is that few 
applications designed and tested for mul- 
ti-user systems are available. Some soft- 
ware developers are still waiting for 
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answers to basic questions — what proto- 
col to code in, for instance — since there 
is no clearly defined standard. IBM's 
network is scheduled for release during 
the first quarter of 1985, and Big Blue 
just might come out with its own set of 
applications. 

However, a few strong contenders 
have already emerged to prepare for the 
big 1 985 race for a share of the growing 
network market. The most favored pack- 
ages at this time seem to be DataFlex 
and Real World Accounting System. But 
stick around, because one thing’s for 
sure — the market for network applica- 
tions is growing fa.st, weeds and roses. 
It's going to take time, market attention, 
and the money that goes with it for a 
wide selection of packages to become 
available. ■ 

For more irrformation about the multi- 
user software and systems mentioned in 
this article, contact the manufacturers at 
the following addresses: 

Real World Corp,, Dover Rd.. Wil- 
low Hill Bldg., Chichester, NH 03263, 
{603) 798-5700. 

Data Access Corp., 8525 SW 129th 
Terr., Miami, FL 33156. (305) 238- 
0012. 

Software Connections, Inc., 1800 
Wyatt Dr. ft 17, Santa Clara. CA 95054, 
(408) 988-3704. 

CYMA/McGraw-Hill, 643 Bair Is- 
land Rd. ft2l2, RedwfMul City, CA 
94063, (415) 369-2962. 

Novell. Inc., II70N. Industrial Park 
Dr.. Orem, UT 84057, (80!) 226- 
8202. 

Sensor-based Systems, 1701 E. Lake 
Ave.. Chicago. IL 60025, (507) 289- 
8967. 

Uveon Computer Systems, Inc. . 899 
Logan ft HI, Denver. CO 80203, (303) 
831-7000. 


stalled. (However, the cable itself is bulk- 
ier than most network cable since it con- 
sists of multiple twisted pairs plus a shield, 
and this could pose a problem for some 
users.) First, decide where you want each 
cluster of woikstations and lay out tlie 
appropriate wire centers with either 4, 8, 
or 16 taps. Then cable the stars together 

-I n its repackaging, 
Quadram has vastly 
improved the original 
Proteon and Novell 
documentation. 


using the cable appropriate for the dis- 
tances between PCs and wire centers and 
between the wire centers themselves. 

For distances under 35 meters, the 
cable supplied with the network is fine. 
Shielded twisted-pair cable is suitable for 
lengths of up to 100 meters, and four con- 
ductors twinaxial can be used for lengths 
up to 5(X) meters. In addition, you can use 
fiber-optic cable for very long distances 
(up to 4 kilometers) or in high-noise envi- 
ronments. Standard db- 15, 15-pin connec- 
tors serve for connections to the wire cen- 
ter and to the network interface boards in 
the PCs. 

Since every node has a repeater on the 
workstation board, signal degradation ow- 
ing to distance is minimized. As cable 
lengths increase, you can also use repeat- 
ers instead of lower-loss cable. Using 
repeaters, there is no limit to cable length. 
These are not available from Quadram, 
but you may obtain them from third-party 
vendors. 

An INSTALL batch file works nicely 


to install the server software. You can 
either accept a default configuration, 
which will set up your hard disk and allo- 
cate server memory, or you can be 
prompted through a question-and-answer 
session. The second option provides 
extensive explanations, but the copious 
detail could intimidate the uninitiated. 
After answering all the questions, you 
simply feed the server floppy disks until 
you mn out. 

For each workstation, you must create a 
network boot diskette, which is a simple 
process. First, you make a copy of the PC 
boot files disk that comes with the system, 
and then you generate a simple AUTOEX- 
EC.BAT file that loads either a DOS 1.1 
or DOS 2.0 network support module, 
(^uadnet DC also supports an optional 
remote boot of a driveless PC over the 
network. 

Since interrupts, DMA channels, and 
I/O addresses are all configurable, you 
should encounter no irresolvable conflicts 
with other pre-existing boards in your 
computer. 

Documentation and Support 

In its repackaging of the Proteon net- 
weak, Quadram has vastly improved the 
original Proteon and Novell documenta- 
tion atxl combined it into one manual. It 
has produced a completely new installa- 
tion guide, which includes an overview of 
networks and their various topologies, fol- 
lowed by much improved and simplified 
hardware and software installation expla- 
nations. The rest of the manual is based on 
the standard NetWare documentation 
from Novell. However, Quadram has 
reordered the chapters, written new intros 
for some sections, deleted what it consid- 
ered unnecessary or redundant informa- 
tion, added helpful hints, and in general 
done a good job of cleaning up the docu- 
mentation. 

There is still room for improvement. 
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however. Although the Quadram manual 
is very complete, finding specific informa- 
tion can be an exercise in futility; there is a 
very long table of contents, but no index. 
And the documentation reads more like a 
treatise than a user manual. It has been 

The Quadram network 

shows its thoroughbred 
origins in 
minicomputers and 
process control. 


professionally typeset — unlike the Prote- 
on and Novell manuals — but on cheap 
paper. 

Quadram offers hot-line support to 
dealers and distributors, and occasionally 
to end users. Although diagnostics are not 
included with Quadnet IX. they are avail- 
able by special request for board-level test- 
ing (but not for testing the network as a 
whole). The only real diagnostic tool Net- 
Ware supplies is a full set of error codes 
that the programmer can use for applica- 
tion programs. Novell basically leaves 
diagnostics up to the hardware vendor. 

Quadnet IX is a greyhound in a world 
of cocker spaniels. A cocker spaniel will 
take care of your needs and is kind to the 
kids, but it is never going to set any speed 
records. The Quadram network shows its 
thoroughbred origins in minicomputers 
and process control and has managed to 
retain its high-quality characteristics while 
being crossbred with the PC strain. It 
seems that in a heavy development envi- 
ronment where its higher cost could be jus- 
tified, Quadnet IX would be a hard system 
to beat. 
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PM/ 16 

TeleVideo combined well-made, high-speed 
hardware with an easy-to-use, powerful operating 
system to create the impressive yet affordable PM/16. 


T eleVideo, well-known for its 8- and 
16-bit microcomputers, has 
launched the Personal Mini (PM/ 16) 
system as its entry into the MS-DOS local 
area netwoik maiket. The PM/16 uses a 
dedicated server with a 40-megabyte hard 
disk and a 740K floppy disk and supports 
up to 16 workstations. The system mns 
with InfoShate, which is TeleVideo’s cus- 
tom version of Novell’s NetWare operat- 
ing system. The main difference between 
PM/ 16 and Novell’s system is that the 
TeleVideo netwoik is about half the price 
for similar performance speciflcadons. 
TeleVideo is also working hard to provide 
a large assortment of serious business soft- 
ware so that you’ll be able to put the sys- 
tem right to work. 

Applicatioiis 

PM/ 16 has plenty to offer. In addition 
to letting you share common resources like 
the server hard disk and printers, it runs 
multi-user applications so that more than 
one user can work with a shared file at one 
time. You can have up to two spooled 
printers on the system and you can even 
hook up workstations that have no disk 
drives of their own. A host of security fea- 
tures is available, including file-level read 
and write access permission and logon 
passwords. It even has a utility to recover 
accidentally deleted files. 


The InfoShare network operating sys- 
tem is based on NetWare (see “The 
Novell Solution” in this issue for more 
details). MS-DOS and PC-DOS Versions 
1.1 and 2-c are currently supported, and 
support for DOS 3.0 and 3.1 is in the 
works. You can install multiple versions 
of DOS with different device drivers on 
the server and boot separate workstations 
from the different versions. A third party is 
working on CP/M Plus, which will allow 
the TeleVideo 8-bit micros to attach to the 
netwoik. To the CP/M user, the network 
will look like one large CP/M system. The 
SET LOGIN command will automatically 
determine which search path to use for CP/ 
M users, so that they will only encounter 
the 8-bit versions of the different pro- 
grams. 

TeleVideo has plans to release two new 
multi-user products for the PM/ 16. These 
are network versions of RM COBOL and 
MAI BASIC-4 Business BASIC. A large 
number of accounting and other business 
applications are already available for these 
two languages, so these new products 
should mean a significant increase in the 
applications available for PM/ 16. 

As effective multi-user software, Tele- 
Video claims Dataplex, Informa, Opti- 
mum, and LAN.’Datastore all work well. 
Accounting packages that TeleVideo 
claims are functional on the network 


include MBSI, MAI Accounting, Info 
Design’s Accounting, and Open Systems. 
A company representative stated that in- 
house testing of 30 or 40 more multi-user 
packages is in progress. Also, a number of 
vertical market software packages for edu- 
cation, government, medical, and legal 
environments are currently available. 

Hardware 

The TeleVideo PM/ 1 6 uses a dedicated 
file server with its own console, connected 
in a star topology with the workstations. 
Up to 16 workstations may be connected 
to the server, each with its own multicon- 
ductor cable. The cable has six pairs of 
wires, making it much more expensive 
than most cabling for other networks, but 
capable of higher data exchange. Trans- 
mission speed is rated at 800 Kbits per 
second, using baseband technology. This 
speed is one reason for the system’s higher 
price tag per user. 

The file server unit contains two sepa- 
rate processors. A 16-bit 80186 chip han- 
dles the file management, while an 8-bit 
Z80A controls communication with the 
workstations. The server polls each station 
in turn, and if one needs access to the net- 
work, its command is processed. This sys- 
tem is similar to that of a typical main- 
frame network with a front-end processor 
that polls intelligent terminals. It is a fairly 
simple design, which requires less code 
and processes more data in a given time 
than other designs. 

According to the PM/16 documenta- 
tion, the maximum distance between the 
server and a workstation is 450 feet — the 
length of the longest cable supplied by 
TeleVideo. Thus, the maximum distance 
between workstations is 900 feet, if the 
server is in the middle. Also, an indepen- 
dent manufacturer. Optical Data Systems, 
has developed a fiber-optic modem that 
allows workstations to be up to 6,000 feet 
from the server. (caoiiuied) 


Steve Kanzler, Robert Cowart, and Alfred Poor 
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The server has eight ports for worksta- 
tion connections. (To connect all 16 woik- 
stations, you must add an expansion unit, 
which has an additional eight ports.) The 
server also has one serial port and one par- 
allel port for shared printers aixl another 


serial port for die system monitor terminal, 
which maintains the network operations. 
Whereas TeleVideo offers an attractive 
terminal with the system, you can use 
almost any standard ASCII terminal. The 
other serial port is designed only for use 


with a printer or similar peripheral; it can 
not be used to share a modem. 

The server provides shared storage on a 
43-megabyte hard disk, plus a 740K 5- 
inch floppy disk drive. This means a sig- 
nificant amount of data is available for use 
with the network. If you need more space, 
you can add another 43-megabyte drive in 
the expansion unit. 

With so much stored data, making 
backups can become a serious problem. 
Even using quad-density floppies, it 
would still take mote than SO floppies to 
backup the server’s entire hard disk. As 
one possible solution, TeleVideo offers a 
1 7-tnegabyte tape cartridge drive in a sep- 
arate unit, which does backup the hard 
disk using a flle-by-file method. At a rate 
of 2 minutes per megabyte, it could still 
take 30 minutes per tape, or about 1!^ 
hours for a 45-tnegabyte backup. 

The InfoShare system includes utilities 
that allow you to make backups not just at 
the server, but also from a workstation. 
This means that you could plug a unit into 
a workstation and back up the entire sys- 
tem. One of the high-capacity systems 
with removable media (for example, the 
Bernoulli Box from Iomega, which has fl- 
inch removable 10-megabyte disk car- 
tridges) could be a flexible and fast archiv- 
ing system. 

The PM/16 works with most IBM- 
compatible computers as workstations. A 
minimum of I28K memory is required, 
and you install a PM Interface Card in each 
workstation. TeleVideo claims all IBM 
personal computers (including the AT), 
the Compaq Portable and Deskpro, the 
AT&T, the Columbia, the Eagle, and the 
Corona will all work on the PM. 

One nice feature of the network is that it 
allows many computers to boot off flie 
server’s hard disk. You can therefore save 
money by leaving out the disk drives in the 
workstations. TeleVideo offers a diskless 
workstation for this purpose, which sells 


UNFKTHUmVIS 

Marketed by: 

TeleVideo Systems, Inc. 

1 170 Morse Ave. 

Sutmyvale, CA 940fl6 
(40fl) 745-7760 
(40fl) 471-0255 

Retail Prices 

Starter Kit $799 (optional) 

Interface card (for PC) $ 99 

Dedicated Server $ fl,995 

Cable (per foot) N/A 

Connector N/A 

Expansion Unit $4,995 (fl stations) 

Four-Station Configuration 

$11,390.S0 

Hardware Capabilities 
Configurations: 

No. Servers 2-16 

No. Workstations l-fl 

Server Type Dedicated 

Memory Min./Max. 

Dedicated Server 256/512K 

XT Server N/A 

Workstation 256/640K 

Shared Peripherals Available: 

Serial Printers 
Parallel Printers 
Plotters 
Hard Disk 
Tape Drive 
Other Mass Storage 
Modems 
RAMdisks 

Other Communications 
Other 


Backup 

Vendor-Supplied 

Tape 

Global? 


Network Description 
Architecture Star 

Type Baseband 

Sp^ O.fl Mbit/sec. 

Server Type Dedicated 


Security 

Logon ID 

File Passwords 

File Protection 

Record Protection 

0 

0 

0 

0 

Diagnostics 

Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

□ 


□ 

0 

0 


Software Capabiiities 
Operating System: 

Disk Caching 
RAMdisk Support 
System Management 
cithers 

Applications: 

Electronic Mail 

Chat 

Utilities 

RAMdisk 

Other 

Print Spooler Features: 
Variable Buffer 
Disk-based 
Change Paper 
Unjam 

Printer Commands 
Multiple Copies 
Queue Inquiry 
^eue Reorganization 
Purge Queue 
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for $1 ,995 and comes with 256K memory, 
one serial and one parallel port, and RGB 
and composite- video output jacks. 

TeleVideo has also recently announced 
a 3270 SNA gateway package manufac- 
tured for it by Pathway Design. This pack- 
age will allow up to IS PCs to communi- 
cate with an IBM mainframe. One of the 
PCs will act as a cluster controller, doing 
the necessary emulation and translation. 

System Software 

InfoShare offers the network manager 
and users a number of tools to make its 
PM/ 16 a powerful and yet relatively easy- 
to-use system. Certain commands can be 
executed only at the server console, while 
others can be used at the workstations. 

From the server console, the system 
manager can broadcast messages to users 
who have logged on, prevent new users 
from logging on, and log stations off the 
system. These facilities enable the manag- 
er to clear out the system before perform- 
ing routine maintenance, such as backing 
up files. The manager can also control the 
print-spooling functions, such as clearing 
the spooler, rerouting print tasks from one 
printer to another, and even “rewinding” 
a spooled print job so that it may be 
restarted from a few pages back. This last 
feature could be especially handy after a 
paper jam on a long tun. The server con- 
sole can even be used to monitor the use of 
the network by the various stations. Up to 
six stations can be tracked at a time, show- 
ing the last five files accessed by each. 

InfoShare provides many security fea- 
tures. The systems manager assigns a vari- 
ety of “rights” to system users. These can 
be at the subdirectory level (which tend to 
continue in effect throughout subsequent 
subdirectories) and the file level. A user 
can have a combination of rights for dif- 
ferent subdirectories and files, such as 
read access, write access, permission to 
open a hie, permission to create new hies. 


Most project managers 
want fust 3 little things from 
their software: 

Control, control, control. 

If you're a project manager, we know what you face every day 
Were project managers too. And we created our Project Planner 
software to provide comprehensive support for managers who 
am all kinds of projects . . in engineereid construction, aerospace, 
defense, new product development, data processing, plant 
maintenance and more. 

PRIMAVERA Project Planner™ and Primavision™ Plotter graphics 
give you sophisticated scheduling capabilities for up to 10.000 
activities, resource leveling, cost control, custom repoaing. bar 
charts— the works. 

PRIMAVERA PROJECT PLANNER 

It's the most project management you can get from a micro. 

System Requirements: IBM-PC/XT PC/AT (512k) or compatibles. 



I'm interested: DSend working demo I $75 00). 
□ Send free brochure □ Call me. 


Name Tiile 

Company 

Address 

City State Zip Phone. 
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permission to delete a file, and permission 
to search a directory. 

Usere also can use a variety of com- 
mands. Many commands deal with the 
many levels of security available, since 
individual users can control who gets sub- 
sequent access to files and subdirectories 
that they create. Users can also send mes- 
sages to each other, via an individual 
worfcstation, or via all the stations logged 
on at that time. Although no electronic 
mail program is currently available, Tele- 
Video soon plans to announce one. 

But many familiar DOS commands 
cannot be used within InfoShare. The 
commands BACKUP, RESTORE, 
PATH, CHDIR (or CD), PRINT, and 
CHKDSK all have similar options in Info- 
Share that must be learned instead. While 
it is not stated explicitly in the manual, it 
would be wise to remove these command 
files from the system at the start, they are 
not invoked inadvertently. 

On the other hand, some operations are 
easier. For example, you can assign up to 
26 possible “disks” with the NPATH 
command. These can refer to different 
subdirectories within the same drive. This 
feature makes it possible for you to instant- 
ly change to some subdirectory. 

For example, the command NPATH 
L;=SYS.BOB\JAN would create a 
“disk” L that would, in fact, be the sub- 
directory \BOB\JAN\ on the SYS disk 
(the server disk). Typing L: will take you 
into the \BOB\JAN\ subdirectory, with- 
out typing a number of CD commands. 

InfoShare has sc^histicated facilities 
that permit shared access to files, so that 


true multi-user applications can be devel- 
oped. TeleVideo plans to release a 400- 
page programmer’s manual which prom- 
ises to be much more extensive than any- 
thing Novell presently offers for NetWare. 
Included with the package will be a floppy 
disk with all the assembly-level routines 
needed for taking advantage of the various 
styles of record and file locking. This 
should certainly encourage developers of 
multi-user applications. TeleVideo al- 
ready has 6(X) to 800 dealers who have 
developed their own software under the 
MMOST 8-bit operating system, and the 
company hopes that this programmer's 
manual will assist these developers to con- 
vert their programs for InfoShare. 

Performance 

The PM/ 16 has a few performance 
problems. Password menus are confusing, 
since two separate menus are displayed at 
the same time, one at the top of the screen 
and the other at the bottom. This confusion 
may lead you to select top menu choices 
while using the bottom menu prompt. The 
menus can be clearer if they’re displayed 
on separate screens. 

A test of the network with the standard 
applications ran into a few problems. We 
first tested the 2.40 version of dBASE II. It 
is not copy protected, and we experienced 
no problems in uploading it to a public 
volume and loading it. The usual logon 
message was displayed and we tried to set- 
up a data file using the command: 

CREATE testflle <Enter> 

At that point, dBASE flashed the error 


THROUGHPUT TMES 

(in seconds) 


Hardware/ 


LAN: 

Software 

Devd<^Hiient Productivity 

Dataatore 

TeleVideo PM/16 

402 101 

117 


message “Disk is full” and bumped us 
back out into DOS. Since the fiee disk 
space exceeded 20 megabytes at the time, 
perhaps dBASE was overstating the case. 
We had similar problems with the multi- 
user version of dBASE II. 'fie then called 
TeleVideo and Ashton-Tate for assis- 
tance. Both provided “patches” that were 
supposed to take care of the problems, but 
they did not work. We put dBASE aside 
until we got more help. After two visits by 
TeleVideo rejaesentatives, receiving a 
new version of the operating system, and 
more patches, dBASE tan smoothly. 
According to TeleVideo, the necessary 
patches are now available, so users should 
not have these problems. 

When testing WordStar, we tried to 
find out how the system handled attempts 
by two or mote users to access the same 
text file for editing simultaneously. Usual- 
ly, you define such files as unshareable, 
and the network then flags them as “in 
use” so that other users get a message that 
they are denied access to the file. But what 
happens if someone neglects to mark the 
file to indicate that others are prevented 
from sharing it simultaneously? In that 
case, TeleVideo allows both users to bring 
up the file ftar editing and apparently per- 
mits both users to save their “version” of 
the file using the Ctrl-KD command. 
Upon examining the text files either from 
DOS or upon re-editing them with Word- 
Star, we found that neither user actually 
was able to save a changed version of the 
file. InfoShare apparently decides that 
since both users want the file, and since 
neither has priority over the other, it will 
protect all parties by making the file ‘ ‘read 
only” for all users. Thus, you must flag 
files properly, or you could lose your revi- 
sions without getting an error message. 

Installation 

We used several workstation PCs on 
the TeleVideo Personal Mini Network; 
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Ever wish 
you could access 
data 200,000 
times faster on your 
IBM Personal 
Computer? 



Now ifs possible... with the new solid state 
MegaRam-PC Disc Emulator. 

(Worst case access time: 1.2 microseconds.) 

The MegaRam-PC boosts your IBM disc drive 
accesses by more than 200,000 times. Provides 
dramatically increased performance. Compared to 
a fioppy disc, the MegaRam-PC reduces access 
time by 267,000, Or, compared to a hard disc, it's 
reduced by 75,000 times. 

Not only that, the MegaRam-PC 
Increases data transfer rates by 30 times. 
(0.95 megabytes/second.) 

Lets you move files 30 times faster than with 
floppy discs: 1.5 times faster than with hard discs. 

Just plug In the MegaRam and watch 
your wishes come true. 

With capacities from 0.5 to 8.0 megabytes, the 
MegaRam-PC is supplied with an I/O driver which 
installs into your IBM operating system. It responds 
like another disc drive and is compatible with 
existing software. A battery back-up option is 
available to protect stored data if Input power is 
removed. A comprehensive error detection and 
correction option is also available. 

in Imperial Technology, Inc. 

I I I 5. Douglas Street • El Segundo, CA 90245 
Telephone; (213) 536-0018 ''Telex; 664469 
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Copies everything 



Our monthly trade-in 
plan guarantees you can 
always copy everything! 

Pefsonal Copier makes sure you re always 
up-to cJote with the new and everchang- 
ing protection methods You won't find an 
easier system It's fully automatic with 
easy-to-use two-step graphic screen 
instructions Anyone can 
use it every IBM PC user 
should have one Order 
your Personal Copier today 
S39 95 plus S3 (>0 shipping 
and handling 



RO. Box 162 ■ Wasco, IL 60183 

312 / 365-2803 
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FIND THE LOWEST 
PRICES IMMEDIATELY!! 


Tired of spending so much of your valuable 
time paging back and forth through this 
magazine, trying to find the lowest mail-order 
prices for the hardware and software you want 
to buy? 

One dealer will rarely have the lowest prices 
for all the items you need. Now you're just a 
quick toll-free call away from finding the very 
best prices for each item you're looking for. 

We'll immediately give you the three lowest 
prices listed for an item, along with the dealer’s 
name and the page number it’s on. 

In minutes you can discover a combination of 
dealers that can save you hundreds of dollars 
on an order. 


This service can be charged to your Master- 
Card. Visa, or American Express card. The 
rates are as follows: 


1-2 Items $10.00 

3-4 Items $20.00 

5-6 Items $30.00 

Each Additional Item $ 5.00 


Call Toll-Free 1 - 800 - 441-7277 
In Michigan ( 1 - 313 - 258 - 5630 ) 
Hours: 9:00 AM lo 9:00 PM EST Mon. thru Sat. 
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two IBM PCs, an Ericsson PC, and a Tele- 
Video diskless PM Woikstation. Hard- 
ware installation was a snap; we just 
inserted the PM Interface card into each 
PC and set the interface switch. The 
instnictions include a drawing that makes 
switch setting easy. The PM Woikstation 
came with the card installed. 

The PM Interface Installation Guide is 
an extremely well-done manual, one of the 
best we’ve seen. Although we did not 
actually install the interface card into a 
TeleVideo Tele-PC or Tele-XT, after 
reviewing the installation manual, we 
heartily concur with TeleVideo’s note, 
which reads, “. . . requires majra: disas- 
sembly of the system case. THIS 
INSTALLATION SHOULD BE DONE 
BY A QUALIFIED TECHNICIAN.” 

We set all the workstations to boot ftom 
the PM/16 ROM, except the IBM PCs, 
which had only 64K on the motherboard, 
and required a ROM upgrade ftom IBM in 
order to take advantage of this feature. 
Later-model PCs with a 2S6K maximum 
on the motherboard do not require any 
modification. Since we used a star config- 
uration, cabling was a simple task. We 
merely attached one cable ftom the file 
server to each workstation. Cables are 
available ftom TeleVideo distributors and 
dealers in fixed lengths ftom 25 feet up to 
4S0 feet, which is (the maximum distance 
specified between the workstation and the 
server. 

The only installation problem was con- 
figuring die system console. Our system 
was supplied with a TeleVideo Personal 
Tetminal, a standard item in the PM/16 
Starter Kit. This 9-inch screen ASCII ter- 
minal has a nicely implemented, screen- 
oriented setup feature; however, we could 
not fiixl in the manual the parameters for 
parity, handshaking protocol, and word 
length. After some trial and error, we were 
able to establish communication between 
the console and the Personal Mini. Tele- 


Video assured us that a soon-to-be- 
released, new manual has corrected this 
oversight. The system console is required 
to install the InfoShare operating system 
onto the server hard disk drive, to config- 
ure and monitor the system, and to nui 
utility programs. The system console can- 
not be used to nm applicafion programs. 

Serial and parallel printer installation 
was also simple, and in this case, the doc- 
umentation supplied default communica- 
tion parameter settings for the serial print- 
er. These settings can be changed quickly 
with a configuration program. 

We were able to install the operating 
system on the PM/ 16 smoothly by follow- 
ing the instruction manual and the Install 
menu and using the default installation 
parameters. The software is supplied on 
three 96-tpi floppies (they have twice the 
density of IBM PC floppies). We did have 
one problem during installation that we 
could have avoided if the documentation 
had cautioned us. While one member of 
our team, acting as the system supervisor, 
was still in the process of setting up the 
system, other members found that the net- 
work was operable and immediately began 
to load programs and create files. When 
the installation was complete and users 
defined with limited access rights, the 
members found that they could no longer 
get to some of the programs and files that 
they had created. It took a while to under- 
stand and sort out the chaos that we had 
created. A note prohibiting users from 
signing on as anything other than supervi- 
sor rmtil the installation is complete would 
have been helpful. Manufacturers should 
remember drat exuberant users anxious to 
get on and use a new system need some 
protection from themselves. 

We also ran into a smaller, quirky prob- 
lem. We chose to assign the names, userl , 
user2, and so fcnth, to our woikstation 
users. Later we foimd that some com- 
mands, such as GRANT, which assigns 


access rights, would separate the names, 
with a space between the word user and 
the following number (for example, userl 
became user 1). Tbe system would then 
respond that there was no such user 
defined. Thus, we suggest that you not use 
the word user in your user names. 

This network was one of the easiest to 
install and was very reliable once it was 
operating. We found no instances of file 
corruption or other system trouble. Once 
the system was installed, it did not require 
reinstallation as did sevraal other of the 
networks evaluated in this study. We give 
it high marks for reliability. 

Documentation 

The documentation for the PM/ 16 sys- 
tem comes in two spiral-bound booklets, 
and though printed with a monospace dai- 
sywheel printer, the format is open and 
easy to read. It has an extensive table of 
contents in outline form, wbicb is repeated 
in the second volume. Unfortunately, you 
have to do a certain amount of flipping 
back and forth between the two books. 
Both volumes could be greatly improved 
simply by adding an index to each. 

In general, the documentation is clear 
and well written, but suffers in' some 
important cases ftom poor organization. 
For example, the instructions for hardware 
and software installation were reasonably 
good, but were followed by a lengthy dis- 
cussion of the system security features. 
These features are extensive and useful, 
but require understanding and careful 
preparation to use them effectively. We 
would have preferred defaults for these 
options so that we could have proceeded to 
get the system on line. Most first-time 
installers of this system prefer to get going, 
experiment with it, and then make the final 
decisions on system security. 

After the security briefing, we were 
able to log onto the system as system 
supervisor and start to set up the user pass- 
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word and access rights. However, at this 
point, we ran into problems with docu- 
mentation errors and inconsistencies be- 
tween the manual and the actual display 
screens. TeleVideo has assured us that 
these problems will be corrected in the 
next release of its documentation. 

Another poorly organized section, in 
the system manager's manual, is titled, 
“Defining and Saving System Drive Des- 
ignations.’' This section first instructs you 
to “learn the NPATH and SETLOGIN 
commands as soon as possible.” It then 
gives some lengthy examples which you 
can’t try since, at this point, the system has 
not been installed. It would be more useful 
to walk you through the installation and 
then provide some demonstration files 
with which to try out various commands as 
they are described. 

In contrast, the system console com- 
mands and user cmruruinds sections of the 
manual are helpful and easy to understand. 
They provide examples and clarifying 
remarks at appropriate times. The sections 
are organized in a typical reference section 
manner, with the different commands 
listed in alphabetical order. 

Support 

TeleVideo covers all hardware with a 
6-month warranty, including parts and 
labor. The company will accept equipment 
directly from end users, dealers, or distrib- 
utors. Two third-party repair companies, 
TRW and Xerox, offer on-site aixl depot 
maintenance, and a number of TeleVideo 
distributors, such as Arrow, which has IS 
locations and supplies about 400 dealers, 
do their own repairs. 

Distributioii and Pricing 

TeleVideo is the primary manufacturer 
of diis equipment, which has been avail- 
able since June 1984. TeleVideo claims 
that more than 1,000 systems, with an 
average of 4.5 nodes/system, have been 


shif^ied to date. Systems are available 
from 3S large distributors in the United 
States and 65 international ones. Dealers 
include Entre, Cybersource, Arrow, 
Emeritus, and MicroAmerica. 

TeleVideo will soon make available 
two new servers: a less-powerful, less- 
expensive model, and an upgraded version 
of the current Personal Mini. In the works 
is a technique for tying up to eight PMs 
together into one 256K user system, in 
which each workstation will have access to 
any server. 

Conduskm 

At about $2,473 per node in a four-user 
system, the PM/ 16 is not low-budget. But 
for about half the price of the Novell ded- 


icated server system, it gives you about the 
same performance. Another attraction is 
that you can buy all the parts of the system 
from TeleVideo, including the PC work- 
stations, which come in various versions: 
four desktop models, a diskless machine, 
and two portables. The portable with one 
floppy disk drive and a network card is 
only $2,295, which gives you a complete 
workstation ready to go. Buying from one 
vendor helps to eliminate the many hassles 
that result from incompatibilities and fin- 
ger pointing. 

Although its number of workstations is 
limited, the PM/ 16 appears to be a well- 
made, high-speed hardware unit packaged 
with the best network operating system 
we’ve seen yet. ■ 



Develop your OWN IBM* AT cards 
with Vector's prototype plugbord? 


Turn your ideas into viable products quickly 
with the Vector Model 461 7-1 expansion/ 
interface/prot)o(>f)e pkjgbord. This riew Victor 
board is complettly compatible... same size... 
same edge contaa configuration. ..has uni- 
N«rsal pattern for O-subrrwiiature or 0. r' X 0. r 
dual in-line connectors... arxl comes with a 
bracket that accepts 069, 15, 25. or 37 pin 
I/O cofviectors. 

\X/lto an o^/eral pattern of drMed 0042 irch 
holes on a 0.10 inch grid with power and 
grourxi buses, Victor has made your board 
development job a whole lot easier. It will 
Model 4«1M spodficadom 13.25" x 4.8" x 0.0627 
FR4 Epoi^ gla$s/2 sets oT NidcH GoM plattd edge con- 
tacts 3 1 on each skJe on 0. 1 " cencers (62 tom I and 1 8 
each side on 0.1 " centers (36 toOiyPads tor mounttog 
O sutxnmacure co rrector vutth i/p to 37 pins/RadS tor 
moiJtonqa40plndualfowO.!*spacedheaderA>Thep- 
sal nnrttig tndeetAi^Dui planning tf«es arto Irsouc- 
tions are Included. 

WM » a wgiawedPaetwwii or jwrxtcrm BunHs Mx cng wj Corporation 
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accept DIP sockets (up to 108 16-pin) and 
0.1 " X O.f " flat ribbon headers. Vsctor sotder- 
able and wire wrappabie terminais and sodcet 
pins also make prototyping fast Of course, 
everything you need ... from tools to terminals 
...is available from Vector. 

Ask about our Model 461 7-1. . . or our 
IBM AT exterxler board Model 3690-26... or 
our 4617-20 wrap pin socket board with 
power and ground planes... plus the Model 
46 1 7-2 for wire-wrapping appk^ions. Th^re 
all available through your nearby authorized 
VKtor IrxXiStrial Distributor or represericatK«. 
Call us for the phone number. 


^)lMdt6^BionieGmp(my 

T2460 Gladstone Ave., 

Sylmar, CA 91342-0336 
Phone: (818) 365-9661 T\VX (910) 4%-1539 
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Specializing in 
Corporate Accounts 

MC-P 

APPLICATIONS, INC. 

The Best Computer Solution 

The Best Prices - Best Service - Best Technical Support 




% 




SOFTWARE 


SPREAD SHEETS 

Lotus 1-2-3 $299 

Symphony 425 

Framework 372 

Multiplan 135 

Open Access 369 

TK Solver 265 

Supercalc HI 275 

Visicalc IV 157 

Design Manager 475 

DATA BASE 

dBase II 279 

dBase III 372 

R:Base 4000 289 

Knowledgeman 

w/K paint &K graph 295 

Powerbase 275 

Friday 195 

DB Plus 95 

Quick Code 

& DUtil Pak 185 

UTILITY 

Peter Norton Utility 55 

Prokey 87 

Sideways 45 

COMMUNICATION 

Microstuf Crosstalk 115 

Smaricom II 109 

T ransporter 205 

PROFESSIONAL 

Desk Organizer 195 

Harvard Project Manager 275 

Compusoft Legal/Software— 

Call for info. 

Real Estate Analyser II 175 

Visi Schedule 125 

COMPILERS 

Cobol Compiler 485 

Fortran Compiler 245 

Lattice ‘C’ Compiler 325 

Microsoft ‘C’ Compiler 325 

Microsoft Pascal Compiler 215 

Macro Assembler 65 

Digital C Basic Compiler 375 

Pascal MT and CPM186 255 

FINANCIAL 

Home Accountant-Apple 49 

Personal Investor 135 


Accounting Plus 
GL, AP. AR. PR. INV Each 399 


State of the Art 

GL, AP, AR. PR, INV Each 485 

Peachtree GL, AR, AP Each 475 

Think Tank 125 

Data Cell II (Tax Preparer) 1125 

WORD PROCESSING 
Bank Street Writer IBM 55 

EdixAIVordix Each 129 

Peach Text 5000 245 

Pfs: File 84 

Pfs: Report 79 

Multimate 275 

Voikswriter Deluxe 162 

Word Perfect 275 

Wordstar Pro w/Correctstar 299 


NATIONAL SALES 

MC-P 

APPLICATIONS INC. 

1630 Oakland Road, 
Suite A1 14 
San Jose, CA 95131 
USA. 

Telephone: (408) 293-3360 
Telex: 821 396 MCPA UD 

RETAIL OUTLETS 

Pick 'N Pay Software 

San Jose, CA 
Telephone (408) 293-3360 

Pick 'N Pay Software 

Phoenix, AZ 

Telephone (602) 285-1700 

MC-P International Sales Olllcet 

AUSTRALIA 02-929-8468 

NEW ZEALAND 09-34545 

SAUDI ARABIA 02-660 9684 

HOLLAND 020-268829 

ORDER STATUS AND 
TECH. SUPPORT — CALL 
(408) 293-3360 

PLEASE CALL FOR 
HARDWARE & SOFTWARE 
NOT LISTED THIS AD 

INTERNATIONAL DEALER 
INQUIRIES WELCOMED 

TCfIMS: All prices subject to change 
without notice Payment by cashier's 
check/MO/bank transfer. Please allow 
approximately one week shipping delay 
tor clearance ot personal or company 
checks. California residents add sales 
tax. For non cash sales please add 3% 
handling charge 

SHIPPING Add $4 per Item for UPS 
Surface. S0 for UPS Blue Label. For 
Monitors add $20 and Printers $25 for 
shipment within continental U S A 


HARDWARE 


/^r*)UDI ITCDC 

IBM PC 64K/1DD/Ctrl Cd $1545 


IBM PC/XT 128K 3495 

IBM Portable 2195 

Apple Me 1145 

Apple He 80 col & Mon. 1295 
Macintosh 

w/lmagewriter Printer 2595 

DISK DRIVES 

Teac Half Height 165 

Tandon 100-2 195 

HARD DISKS 

Tall Grass 12 Mgb 2245 

Pegasus 10 Mgb (Internal) 1095 
Iomega 10 Mgb call 

Everex/Cogito 10 Mgb 995 

PRINTERS 

Epson FX100 695 

IBM Parellel Printer Cable 29 

LQ 1500 1145 

NEC 3550 1675 

Okidata 92P 409 

Qume 1140 plus 1435 

MONITORS 

Amdek 12" 310A 169 

Amdek Color II RGB Hi-Res 399 
Princeton RGB Hi-Res 485 

IBM Monochrome 235 

IBM color 565 

MODEMS 

Smart Mod. 300 w/Smartcom 245 
Smart Mod. 1200 495 

Smart Mod. 1200B 429 

J-Cat 99 

Smart Cat 103 169 

Smart Cat 103/212 425 

HARDWARE ft PERIPHERALS 
Megaplus 64K 265 

Six Pac Plus 64K 265 

Quadboard II 285 

Orchid Blossom 255 

64K Ram Chips 45 

Techmar Graphics 525 

Hercules Graphics 335 

Planironics 395 

STB 335 

Intel 80/87 Chip 175 

Orange 94 

Peach .... 64 

Irma Board 895 

Compuguard call 

Kraft Joysticks 35 

TG Joysticks 35 

Hayes Mach III Joysticks 39 

PC Mouse w/Software 165 

NETWORK 

Orchid PC Net 345 

PC Net w/Blossom 525 

COMMUNICATIONS 

AST 3780 635 

AST 5251 545 
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NetyOne 

The Ungermann-Bass microcomputer network, 
Net/One offers a wide range of software, including 
Diskshare, Mailshare, Printshare, and CROSSTALK. 


U ngermann-Bass, a well-known sup- 
plier of mainframe and minicomput- 
er networks, has now extended its 
offerings to include a microcomputer-ori- 
ented network. Net/One follows the 
Ethernet protocol at its lowest levels, but it 
uses the Ungermann-Bass technology for 
the higher levels. 

Net/One is available in either a base- 
band or broadband configuration. In either 
case, the primary interface to the network 
is Ungermann-Bass’s Network Interface 
Unit (NIU) board for the IBM PC, XT, or 
AT. The NIU is a full-length single card 
with a 15-pin connector on the rear panel 
for cormection to the network and an LED 
that is used to indicate a fault condition 
during normal operation. The NIU has an 
on-board 80186 to provide the intelligence 
for the network interface. Ungermann- 
Bass has indicated that a “dumb” inter- 
face card, which will be called the NIC, 
will be available in the first quarter of 
1 983; this card should help reduce the high 
cost of the current system. 

Several jumpers on the NIU can adjust 
such parameters as the port address range, 
a memory window starting address, a 
direct memory access request, and the 
interrupt chatmel the board uses. These do 
not need to be changed unless the host PC 
has more than S12K RAM. This is dis- 
cussed only in an appendix to the manual; 

Steve Kanzier and Glenn Hart 


the main installation guide claims that the 
jumpers probably don’t need adjustment. 
In these days of ever-greater memory in 
the average PC, we believe Ungermann- 
Bass should make the need for rejumper- 
ing with large-memory computers more 
prominent. 

If a broadband network is being used, a 
special broadband modem card must be 
installed as well. The NIU and broadband 
modem cards are linked together with a 
short ribbon cable. The broadband modem 
card has two F-type cable-TV connectors 
that are used with standard 75-ohm RG- 
59/U video cable. Ungermarm-Bass rec- 
ommends that you use cable with four 
shields for improved isolation of radiated 
or collected RF energy that could corrupt 
data transmission. 

Installing the Network 

Actual connection to either the base- 
band or broadband network is straightfor- 
ward. Baseband connections are made to a 
transceiver attached to the network cable. 
The transceiver gets its power from the 
NIU and is often installed in air-condition- 
ing vents. Accordingly, the transceiver is 
subject to fire codes, which helps account 
for its costs. Interestingly, the Unger- 
mann-Bass baseband system can use either 
wire or fiber-optic cable for the network 
itself. Fiber optics offer no particular 
advantage in a small computer network, 
but optical cable is ideal for shielded Tem- 


pest military applications and can accom- 
modate future bandwidth expansion better 
than regular cable. 

Connecting the NIU board and the 
transceiver with a 15-pin cable is all that is 
involved. In a broadband network, two 
options are available: single cable and dual 
cable. The first method uses one cable to 
both send and receive data, while the dual 
cable configuration is bidirectional. In 
either case, the necessary cable(s) runs 
from the broadband modem card to a con- 
nection point, called a “multitap.” 

Making the various connections is very 
simple, assuming the network cable itself 
and the necessary transceivers or multitaps 
have been installed. The actual installation 
is a plug-in-and-run operation — at least 
from a hardware point of view. 

Configuring the network software is 
not quite as simple. Nothing is mystical 
about the many steps that must be taken, 
but a thorough familiarity with DOS and 
full understanding of the concept of net- 
working are essential. Ungermann-Bass 
provides step-by-step instructions, but the 
lack of explanations of what's going on 
hinders insight into the processes in- 
volved. 

Basically, to bring the network up, the 
installer must get the server station going 
first, adjust its configuration, and then pre- 
pare boot disks for each network station. 
Once the network is installed, much of the 
control of network resources is left to the 
Network Manager — a person who is pro- 
vided with a set of management utilities 
that assist him with allocating network 
resources, such as shared printers and 
shared hard disks. 

The Network Manager can either allow 
each user to adjust many of his operating 
parameters or can create turnkey boot 
disks that do not allow such manipulation. 
Since the average user doesn’t have the 
expertise to set the necessary parameters, 
turnkey disks configured by the Manager 
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are by far the most likely situation. 

Besides setting up the basic configura- 
tion and creating the boot disks for each 
user, the Network Manager can control 
usage of the hard disks that are attached to 
the network and control how attached 


printers are used across the network. A 
comprehensive, menu-driven utility, 
called HDMGR, creates and deletes disk 
volumes, controls passwords and access to 
volumes, removes the gaps on the disk left 
by volume deletion, moves files between 


operating systems sharing a hard disk, and 
so forth. Similarly, printer characteristics, 
queues, and other printing details are han- 
dled by the program PRNMGR. 

Overall, the process of setting up and 
managing both the hardware and software 
is not very difficult for an experienced 
microcomputer user and should not 
present any major problems for the EDP or 
MIS personnel who might manage Net/ 
One installations. However, the required 
knowledge and skills are clearly beyond 
the scope of new PC users, so Ungermann- 
Bass's assumption that a Network Manag- 
er will be available should be taken seri- 
ously. 

Disk Sharing 

The Net/One Diskshare network-serv- 
er software offers a wide range of features 
but also has an expensive price tag. The 
software can incorporate multiple servers 
with multiple hard disks and provides con- 
venient functions for manipulating the 
space on the shared disk resources. 

Diskshare uses volumes, directories, 
pathnames, and a working directory, but 
these terms have special meanings with 
this network; for example, a Net/One 
directory is not like a normal DOS direc- 
tory. A volume is a contiguous area on a 
hard disk and is designated by a name of 
up to 16 characters. A Net/One directory 
is a special form of volume that points to 
the location of other disk volumes. And, 
similar to DOS’s, Net/One’s pathnames 
and working directories indicate the posi- 
tion of a volume in use on a hierarchical 
tree. 

Volumes must be “mounted" before 
they can be used. The mounting process 
forges a network connection between the 
user’s workstation and wherever the data 
is located on a server station. Each user 
can have up to six volumes mounted at one 
time, including the floppy drives at the 
workstation if desired. The Network Man- 
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Retail Prices 



Starter Kit 

N/A 

Workstation 

$ 595 

Server Station 

$ 1,095 

Dedicated Server 

N/A 

Cable (per foot) 

N/A 

Transceiver 

$ 395 

Repeater 

$ 1,475 

Four-Station Configuration $ 8,670 

Hardware Capabilities 
Configurations: 



No. Servers 1 
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No. Workstations I 
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Server Type 

XT 

Memory Min. /Max. 



Dedicated Server 

128/640K 

XT Server 

128/640K 

Workstation 

192/640K 

Shared Peripherals Available: 


Serial Printers 


V 

Parallel Printers 


V' 

Plotters 


y 

Hard Disk 


y 

Tape Drive 



Other Mass Storage 

1 

y 

Modems 

1 

y 

RAMdisks 

1 


Other Communications I 


Other 

1 

0 


Backup 

Vendor-Supplied 

Tape 

Global? 


0 

0 

0 


Network Description 
Architecture Bus 

Type Base/Broadband 

Speed (base/broad) 10/5 Mbits/sec. 

Server Type XT 


Security 

Logon ID 

File Passwords 

File Protection 

Record Protection 

0 

0 

0 

0 

Diagnostics 

Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

0 


Software Capabilities 
Operating System; 

Disk Caching 0 

RAMdisk Support 0 

System Management 0 

Others 0 

Applications: 

Electronic Mail 0 

Chat ^ 

Utilities ^ 

RAMdisk 0 

Other 0 

Print Spooler Features: 

Variable Buffer 0 

RAM-based 0 

Change Paper 0 

Unjam 0 

Printer Commands 0 

Multiple Copies 0 

Queue Inquiry 0 

Queue Reorganization 0 

Purge Queue 0 
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ager determines whether a given user can 
choose or change the volumes that are 
mounted on his workstation by allowing 
him access to the Boot Options menu; if 
not, the Network Manager preselects the 
volumes for each user and provides a turn- 
key boot disk instead. 

The relatively elaborate security ar- 
rangements on Net/One involve boot disks 
and passwords on multiple levels. You 
must log onto the system with your own 
personal boot disks, which are imbedded 
with your logon ID and password, as well 
as such system parameters as the amount 
of memory in your workstation. Once on 
the network, you may enjoy public access, 
group access, or private access to particu- 
lar drives or volumes. Access can consist 
of no access or read-only, write-only, or 
read-write access. Certain operations, 
such as creating or deleting a volume, 
require write access to both the volume 
and the next higher level, the directory. 
Mail volumes are also password protected 
to discourage violations of privacy. And in 
some situations, default passwords can be 
used to minimize typing and inconve- 
nience. Net/One’s password provisions 
are not up to the most stringent standards 
of the mainframe world but, on the whole, 
are better than the security provisions of 
many other microcomputer-oriented net- 
works. 

Ungermann-Bass provides a selection 
of utilities to control the Diskshare pro- 
cess. Diskshare volumes can be backed up 
to floppy disks or restored from floppy 
disk to hard disk. (Note: These are intend- 
ed for use with DOS 1.1, which has no 
backup or restore programs of its own; 
with DOS 2.x, the normal DOS BACKUP 
and RESTORE commands work fine.) 
Other programs format floppies or hard 
disk volumes, copy a floppy disk onto a 
hard disk or another floppy, compare the 
contents of two files, mount or dismount 
volumes, and park the hard disk drive 


heads. The various utilities are well done 
and easy to use. 

Electronic Mail 

NebOne’s Mailshare is a well- 
designed, flexible, and handy program. It 
provides a rather primitive built-in editor 
with limited capablities to write short 
memos, however, you can also use an 

T 

I here’s no lack of 
sophistication in 
Net/One’s Printshare 
program, which 
practically defies you 
to think of a spooling 
task that it would be 
unable to perform. 


external word processor to prepare text to 
load into the Mailshare program. A mes- 
sage that exceeds 60 lines must be trans- 
mitted as an enclosure, which is an attach- 
ment that can also include any type of data 
file. Up to ten enclosures can be appended 
to each letter. 

Messages can be addressed to a single 
recipient, multiple recipients (up to a max- 
imum of 20), or to a distribution list that is 
predefined by the Network Manager. You 
can also use the remote mail capability to 


direct mail to users on other computer net- 
works via a modem. Net/One has a pleas- 
ant. unobtrusive way of informing you that 
mail has been received, and it allows you, 
in return, to see whether or not the mes- 
sages you have sent have been read. Mes- 
sages are easily saved, printed, and/or 
purged. 

Overall, Mailshare works smoothly 
and well. The only major flaw is the lim- 
ited text editor; if you're fluent with most 
word processors, you probably won't 
mind it, but typical network users will 
yearn for a more sophisticated editing 
tool. 

Print Spooling 

There's no lack of sophistication in the 
Printshare program, which practically 
defies you to think of a spooling task that it 
can't perform. Files can be printed as nor- 
mal text, which are compressed by the 
elimination of trailing blanks, or they can 
be printed as an absolute binary image, 
which is useful for printing data on plotters 
or graphics printers. Output can be direct- 
ed to a default network printer that is spec- 
ified by the Network Manager, a default 
user printer, or to another specified printer 
anywhere on the network. 

In addition to displaying your own print 
queue, you can also display another user's 
queue, composite queues for individual 
printers, or all the files that are waiting to 
be printed on all the printers in the net- 
work. In other words, you can minimize 
the time that is required for completion of 
the printing task by evaluating which 
printer has the least backlog and directing 
your file to it. One of the most attractive 
features of the print spooler is that it pro- 
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Run Lotus from 
your hard-disk 


HardRunner™ allows you to run Lotus™ 1-2-3™ and 
Symphony™ from your hard-disk without putting your 
Ix)tus System Disk in Drive A. 

HardRunner is a self-installing utility program that allows 
you to run Lotus 1-2-3 (version 1 A) and Symphony (version 1 .0) 
right off your hard-disk! HardRunner lets you use your hard- 
disk system the way it was designed to be used! 

HardRunner makes absolutely no alterations to your Lotus or 
Symphony programs. Quit worrying about losing or destroying 
your System Program Diskettes. Avoid the hassle of placing a 
Diskette in Drive A in order to run a program that already 
resides on your hard disk. So order HardRunner today and put 
your System Program Diskette safely away. 

HardRunner works with the IBM ® PC, XT and AT, true 
compatibles, and the TI™ Professional . PC or MS DOS version 
2.0 or higher is required. 

So run with the Best! Run with HardRunner! 24hourToll 
Free 1 - 800 - 453 - 5433 . In Utah call 1-800-662-2500. 


Please send me your new OB 

HardRunner hard-disk utility. 

($29.95 plus $5.{X) shipping and handling) 
Utah residents add 5 14 % sales tax . 


HardRunner 


LJi 




Enclose check, money order or 
VISA/Mastercharge #_ 


Nostradamus, P.O. Box 3167, Ogden, Utah 84409 


vides an estimate of when each file in the 
print queue will be completed; the estimate 
is based on the printer's baud rate, which is 
programmed by the Network Manager. 
One of the major drawbacks to sharing a 
printer is the level of unpredictability it 




Several aspects of 
Net/One’s screen design 
and documentation 
make it s user interface 
considerably less than 
exemplary. 


imposes, but Net/One's documentation 
reduces this burden of uncertainty. 

At any time, you can cancel the print- 
ing of selected files or terminate printing 
of all your files. If a mishap (such as a 
printer jam) occurs, the printer picks up 
where it left off and automatically reprints 
the beginning of the file again on the 
assumption that the previous hard copy is 
probably flawed — a sensible approach to 
handling the inevitable difficulties with 
paper handling and printers in general. 
The Network Manager has further capabil- 
ities: he can pause a printer in the middle of 
a job, restart or abandon a job, and reset 
the printer. These functions help him to 
contend with the inevitable hardware 
problems that printers present. 

Communications Capability 

Ungermann-Bass offers a specially 
modified version of the popular CROSS- 
TALK telecommunications software (note 
that off-the-shelf CROSSTALK won’t 
work). This package permits a workstation 
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to emulate a terminal and to transfer files 
across the network. The availability of 
CROSSTALK is an important enhance- 
ment that allows microcomputers to com- 
municate with mainframes and minicom- 
puters that are connected to the network. 
The Net/One version appears to be very 
similar to the standard CROSSTALK, 
which justifiably has an excellent reputa- 
tion as perhaps the best modem program 
available. It is command driven rather than 
menu driven, but the meanings of its sim- 
ple two-letter mnemonic commands are 
indicated on the screen, and excellent on- 
line help is also available. 

User Interface 

While Net/One’s capabilities are exten- 
sive and its operation is smooth, the user 
interface does not quite meet the standards 
of the rest of the system. Several aspects of 
both the screen design and the documen- 
tation make it considerably less than 
exemplary. The Net/One software is 
something of a patchwork quilt: Diskshare 
and Printshare were acquired from Da- 
vong, Mailshare from Software Cormec- 
tions, and CROSSTALK from Microstuf. 
Unfortunately, Ungermann-Bass has not 
surmounted the inconsistencies between 
the individual software elements. Some 
very distinct differences in the feel and 
operation of the various programs can lead 
to discomfort or downright confusion. 

The screens are generally legible and 
intelligible, but differences in appearance 
make the software seem disjointed. Dur- 
ing the software installation, the screen 
haphazardly flips in and out of reverse vid- 
eo — it looks pretty hokey. Another atmoy- 
ance is the ugly Mailshare logon screen, 
which demands you press the Return key 
before the program will do any useful 
work. Waiting for the display to fill with 
this ungainly facade every time the elec- 
tronic mail program is started could 
become a really irritating part of working 


Guaranteed 

Super Encryptor^*^ guaran- 
tees the privacy of your 
sensitive personal com- 
puter files whether they are 
stored on diskettes or hard 
disks. Our pure software 
solution that exceeds The 
United States Government 
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with this network. 

However, in other respects, the Mail- 
share user interface is good. For instance, 
the combination of the message template 
and the command line enables the program 
to stand firmly on its own feet — it doesn’t 
require the manual to prop it up. On the 
other hand, the Printshare and the Disk- 




he Mailshare user 
interface is good. But 
the Printshare and 
Diskshare utilities 
provide intimidating 
options that will be 
beyond the 
comprehension 
of many users. 


share utilities confront you with an array 
of intimidating options that will be beyond 
the comprehension of many users. For 
example, the general form of the PRINT 
command in Printshare is 

print /7/t/c/m/a/@/*/S 
<fllename> 

A command line might have offered a bet- 
ter way to implement the options than 
these arbitrary abbreviations. A help 
screen is available to explain each argu- 
ment, but it doesn’t redeem this quite 
unfriendly structure. 

Overall, Printshare' s user interface is a 
generation behind Mailshare. This is par- 
ticularly unfortunate because printing is 
inherently a time-consuming process, and 
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a user's spooling mistakes can waste not 
only his time but the time of other hapless 
users who are waiting for their turn on the 
printer. 

Documentation 

Net'One's documentation is good in 
some respects and surprisingly unsuccess- 
ful in others. Three types of manuals 
accompany the system: 8'/6-by-ll printer 
output manual that documents cable instal- 
lation procedures (one manual for base- 
band and another for broadband); a net- 
work administrator’s user’s guide of simi- 
lar format (stamped “preliminary”); and 
an IBM-format user’s guide. The user’s 
guide is typeset and well laid out, with two 
colors that are discreetly but advanta- 
geously used. The user manual has tab 
dividers for individual sections, but none 
of the manuals is indexed. 

Ungermann-Bass does a good job of 
documenting the hardware aspects of Net/ 
One. While they are not handsome, the 
cabling manuals ate thorough and straight- 
forward. The hardware installation proce- 
dure for the workstation is presented in the 
user’s guide in a clear step-by-step fash- 
ion, with well-emphasized cautions and 
good illustrations. 

The greatest strength of the administra- 
tor’s manual and the software portion of 
the user’s guide is their accuracy. These 
manuals may not tell you everything you’d 
like to know, but they don’t often lead you 
astray. One crucial omission in the version 
of the administrator’s manual that came 
with the system was corrected in an errata 
sheet that accompanied this same manual a 
week later: a clear indication of the docu- 
mentation team’s attentiveness. 

In most other areas, the user’s guide is 
far superior to the administrator’s guide. 
But, even though the latter is an early ver- 
sion of a manual that will hopefully be 
cleaned up, it is nonetheless hampered by 
crucial deficiencies. The manual focuses 


entirely on step-by-step procedures and 
doesn’t include any explanations and 
guidelines. Net/One gives the Network 
Manager much greater powers and respon- 
siblities than other users; therefore, the 
Manager needs a correspondingly greater 
understanding of the system. Unfortunate- 
ly, the administrator’s guide adds almost 
nothing to the short description of the net- 
work that appears in the user’s guide, and 
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the brief essay on the structure of the 
shared hard disk and system security is 
quite insufficient even for a network user, 
much less a Network Manager. 

The administrator’s guide provides 
clear cookbook procedures for a number 
of necessary tasks. At certain points, the 
instmctions even anticipate what might go 
wrong and suggest solutions. But proce- 
dures must be supplemented by more the- 
oretical material that puts the directions in 
context and gives meaning to these 
actions; in this respect, the administrator’s 
guide is a woeful failure. 

This manual is equally unsatisfactory 
as a source of guidance. The Network 
Manager has to make important choices 
regarding the allocation of network 
resources, the degree of autonomy indi- 
vidual users will enjoy, and so forth. And 
to make sound decisions, the Manager 
needs information about alternatives and 
their implications. We believe examples 


and models could efRciently present this 
kind of information, especially if the man- 
ual includes a discussion of pros and cons. 
Here again, the administrator’s guide 
comes up empty. 

The Net/One user’s guide suffers from 
sitrtilar shortcomings, but this manual has 
a smaller job to do and its deficiencies are 
on a lesser scale. What’s most puzzling 
about this manual is the imbalance 
between the 20 pages that are devoted to 
describing Mailshare (a very friendly pro- 
gram) and the nine sketchy pages that are 
devoted to Printshare ( a far less congenial 
piece of software). We believe these pro- 
portions should have been reversed. Tuto- 
rials, as well as a summary of commands, 
would have been a considerable help in 
this manual. Furthermore, typographical 
errors are sprinkled throughout the typeset 
text. And what can you say about a list of 
error messages where 5 out of 1 S messages 
end with the warning; “No corrective 
action is possible.” Do you consign Net/ 
One to the Computer Swap Meet at this 
point? We think a good network deserves 
better documentation. 

Future Developments 

Ungermann-Bass is not unaware of the 
lack of consistency among the various 
software packages. They plan to improve 
the user interface by providing a more 
coherent commatrd approach, possibly 
through a user shell that would supervise 
the operation of all the other system soft- 
ware. 

As this article goes to press, Microsoft 
has just announced its networking system, 
MSNET. Ungermarm-Bass immediately 
announced its plans to produce drivers that 
will make Net/One compatible with 
MSNET. At a time when IBM has finally 
clarified its networking plans, the LAN 
industry seems to be coalescing into a 
smaller number of distinct camps. The 
emergence of increasing commonality be- 
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tween systems helps assure current pur- 
chasers that their investments will have 
increased longevity and can only be con- 
sidered a welcome development. 

Net/One is not cheap when compared 
with similar products. But to remain com- 
petitive as network hardware costs de- 
cline, Ungermann-Bass has announced the 
Network Interface Card that was men- 
tioned earlier. This card will significantly 
reduce the cost of a Net/One node. 

Ungermann-Bass has earned an envi- 
able reputation in the mainframe and mini- 
computer networking arena, but it is some- 
what new to microcomputer-oriented net- 
works. Its heavyweight background is 
manifested in the excellence of its field 
engineering and support staff and also in 
the cost of its systems. 

Net/One works beautifully in most 
respects. While improvements are needed 
in documetation and the user interface, it is 
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he Net/One is a fine 
product that should get 
better with continued 
development from 
Ungermann-Base. 


perhaps comforting to work with software 
from a company with extensive network- 
ing experience moving down to the micro- 
computing environment rather than one 
that is stretching to move up from small 
computers to the more demanding world 
of complex networks. Net/One is a fine 
product that should get even better with the 
continued development that Ungermann- 
Bass will assuredly provide. ■ 


X-Net 

They say you can’t be too rich or too thin, but for an 


LAN product such as X-Net, 
and disadvantages. 

T he operative word for X-Net is 
“thin.” It uses a thin wire to connect 
the systems in the network, its man- 
ual is thin, the price could be described as 
thin (inexpensive), and the network soft- 
ware has only a thin layer of support. I 
don’t mean to imply that X-Net isn’t a 
good network; for certain installations and 
applications, it may be all you’ll ever need 
in a network. X-Net is a capable system 
and probably the least expensive network 
you can buy. But, the old adage notwith- 
standing, X-Net isn’t as easy to install or 
use as its thin manual and software-com- 
mand list imply. 

X-Net Functions 

X-Net is a fully distributed, “peer” 
network — it doesn’t use a dedicated PC or 
specialized machine as a file server or net- 
work controller. One machine in an X-Net 
system holds a diskette with a security file 
containing the user passwords, but other- 
wise every station in the network is equal 
to every other station in capability and 
function. The operator of any PC on the 
network can use the disk drives, printer, or 


thinness has advantages 


RS-232C serial device of any other station 
on the system. The network software used 
in a particular station can be adjusted to 
control which drives and devices from that 
station are available through the network. 
The software allows you to make particu- 
lar files unavailable to the network, but 
otherwise all of the disk and peripheral 
resources of every computer on the net- 
work are available to any station. 

With proper application software, X- 
Net can provide multi-user access to a file 
and can regulate the access to individual 
records in that file. The X-Net literature 
says applications software written for the 
PCnet system will work on X-Net, so 
some applications software is available. 

The X-Net software allows you to call 
for and mn a program residing on any disk 
drive in the network, but it allows only one 
user at a time to access a given file. The 
network software has some capability to 
keep more than one user from writing to a 
file at a time, but the major responsibility 
for file sharing is placed on the applica- 
tions software. Unfortunately, X-Net 
comes with no applications software other 


THROUGHPUT TIMES (in seconds) 

Hardware/ LAN: 

Software Development Productivity Datastore 

X-Comp X-Net 693 184 


Frank J. Derfler, Jr. 
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THE RAPID PACE 
DATA BASE. 


than the initialization program and the files 
needed to establish basic network func- 
tions, such as security and printing. The 
network software does not give you any 
ability to chat between users, send elec- 
tronic mail, create a print queue, or per- 
form other functions considered part of 
modem network operations. 

Hardware 

The X-Net system hardware is quite 
simple. You merely slip a circuit card into 
a full-size expansion slot (not an XT short 
slot) in a PC or compatible and connect the 
cards in the networked computers with a 
single pair of wires. This pair of wires 
forms a bus operating at 2.5 megabits per 
second. The maximum cable length 
between nodes is 600 feet, but the manu- 
facturer markets a repeater that can regen- 
erate and retransmit the signal in 600-foot 
increments. The company claims to have 
stmng PCs and repeaters together in a 
10,(XX)-foot system without degradation. 
The installation kit doesn’t include any 
sort of a wall-mounted socket for connec- 
tion to the network; the network wires go 
into and out of the card in each PC. If you 
have to remove a machine from the net- 
work, you can easily plug the cables 
together so that machines further down the 
bus are not isolated. 

The X-Net program files must always 
reside in one drive of every PC on the 
system. Since the program disk is nearly 
full, this means you effectively lose the 
use of one drive on every networked PC 
that doesn't have a hard disk. In some 
applications this can be a significant draw- 
back, but it isn’t too bad if one or more 
hard disk systems are available for sharing 
on the network. Another alternative is to 
invest in a PROM chip containing the net- 
work software. This chip can be inserted 
into the PC, and the software can run from 
the PROM instead of tying up a disk 
drive. (cominurd) 


The rapid pace uf business today demands data storage solutions that can keep 
pate with the dynamics of today's computing solutions. 

The Bernoulli Box ' does just lhat-by creating, expanding, storing and backing up 
data bases on 10-megabyte larlridges. Us transfer rates and access times 
putperforin hard disk devices. And when rapid pan- means getting somewhere fast, 
your cartridge-contained data bases go with you. 

The%rnoulli Box. Available for the IBM PC, XT, and most compabbles. 

For^e deafer nearest you, call I-800-5S6-I234 ext, 215. In California 
rail 1:800 441-2345 ext. 215. 



BOX' 
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IBM pc&xr 

Owners 



V KRAFT 

Precision Joysticks 

Kraft Systems Company, Division of Carlisle Corp. 

450 West California Avenue, P.O. Box 1268 
Vista, California 92083, Telephone (619) 724-7146 

IBM PC and XT are trademarks of International Buiineaa Machines Curp. 
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NETWORK SURVEY 


XComp recommends that computers 
assigned to the network have a minimum 
of 256K RAM. This provides some useful 
RAM space beyond what’s consumed by 
the networking software. 

XComp has announced a hardware 


add-on product for the IBM PCjr that al- 
lows it to enter an X-Net netwoik; it 
includes a parallel port and has room for a 
hard disk controller and additional memo- 
ry- 


Software 

The X-Net system software is “thin- 
nest" in the area of network control and 
reporting. The software generates no real 
report of network status, and nothing tells 
you about the number of message trans- 
mission tries and failures on the netwoik. 
A menu describing the computer systems 
on the network and their available periph- 
eral devices would have been useful. 

Each network station operator has only 
a handful of commands to use. but the 
X-Net program does allow the person set- 
ting up the network to create strings of 
multicharacter commands. These com- 
mand strings can be sent by pressing a 
single key, making it easy for an inexpe- 
rienced operator to access a disk drive or 
printer that’s hooked up to any computer in 
the network. The network software would 
be very cumbersome to use without this 
macro capability, but this heavy reliance 
on specially created and stored strings 
means that a lot of work must be done by 
the person who sets up the network. It also 
means that you need a programmer to 
make even minor changes in the network 
configuration. 

X-Net reliably and quickly copies files 
and sends copy to a printer attached to 
another computer in the network. But if 
several stations try to access the same disk 
drive or printer at the same time, a DOS 
error message will appear on the screen of 
one or more of the computers, asking if 
you want to abort, ignore, or retry the 
action. Since the network software does 
not buffer or queue requests, DOS treats 
requests to use a bu.sy device as errors. The 
options offered by the DOS error message 
are fairly clear, but the message is still 
intimidating and fhistrating to anyone who 
receives it without explanation. 

The network software can’t send even 
short messages between network stations, 
so it isn’t possible to use the network to ask 
if a printer is busy or to notify stations on 


UWFACTHlfiXHIET 

Marketed by: 

Xcomp 

4223 Ponderosa Ave. 
San Diego, CA 92123 
(619) 573-0077 


Retail Prices 



Starter Kit 

$ 995 

Workstation 

$ 395 

Server Station 

N/A 

Dedicated Server 

N/A 

Cable (per foot) 

25e 

Connector 

N/A 

Repeater 

$ 395 

Four-Station Configuration 

$ 6,180 

Hardware Capabilities 



Configurations: 



No. Servers 

N/A 

No. Workstations 

2-255 

Server Type 

XT 

Memory Min. /Max. 



Dedicated Server 

N/A 

XT Server 1 10/640K 

Workstation 1 10/640K 

Shared Peripherals Available: 


Serial Printers 


3 

Parallel Printers 


^1 

Plotters 


3 

Hard Disk 


3 

Tape Drive 


3 

Other Mass Storage 


1 

Modems 


3 

RAMdisks 


3 

Other Communications 


3 

Other 


0 

Backup 



Vendor-Supplied 

0 

Disk 

0 

Global? 

0 


Network Description 
Architecture Bus 

Type Baseband 

Speed 2.5 Mbits/sec. 

Server Type XT 


Security 

Logon ID , 

File Passwords 

File Protection 

Record Protection 

• 0 

0 

0 

0 

Diagnostics 


Cable 

0 

Server 

0 

Workstation 

0 

Network/Station 

0 

Auto Reroute 

0 


Software Capabilities 
Operating System: 

Disk Caching □ 

RAMdisk Support 13 

System Management [3 

Others 0 

Applications: 

Electronic Mail 0 

Chat 0 

Utilities 0 

RAMdisk 0 

Other 0 

Print Spooler Features: 

Variable Buffer 0 

Disk-based 0 

Change Paper 0 

Unjam 0 

Printer Commands 0 

Multiple Copies 0 

Queue Inquiry 0 

Queue Reorganization 0 

Purge Queue 0 
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the network that an operator wants to make 
a significant change, such as shutting 
down and going home. The importance of 
the ability to send short messages depends 
on the physical environments of the net- 
work. In many instances users can either 
see or ask if a device is available. In situ- 
ations where network units are in different 
rooms or on different floors, however, this 
limitation could be significant. 

Installation 

Installing the hardware is fairly simple, 
but you do have to be careful of possible 
corrflicts between add-on PC hardware 
and the X-Net hardware. Our PC Maga- 
zine test system experienced problems 
between the X-Net controller card and an 
old Quadram Quadboard. According to 
XComp, the conflict exists with older add- 
on memory cards from several manufac- 
turers. The memory cards use an interrupt 
message that is also used by the network 
cards — meaning that the network cards 
can’t communicate effectively. Luckily, 
this is the only installation problem you’re 
likely to run into. 

1 can’t say the same for the software. 
An XComp spokesman says the company 
plans to release a menu-driven installation 
package, which should make things easi- 
er. But, given the programs and documen- 
tation I evaluated, 1 would estimate that it 
would take a person with a good working 
knowledge of MS-DOS 2.0 3 full work 
days to set up an X-Net network with just a 
few stations on it. 

X-Net makes good use of the subdirec- 
tory capabilities of PC-DOS. Each station 
on the network sees the network as the Z: 
drive. Every station on the network is a 
subdirectory of the Z: drive, and each 
drive or printer on each station is a further 
subdirectory. Once you understand the 
concept, you realize that you can use the 
DOS change directory command to access 
any station on the network. By stringing 
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Be ready for the future with 

Foreoist 


Now anyone with an IBM PC or 
compatible can profit from the 
business planning techniques 
used by the most successful cor- 
porations in the world. And you 
don't have to be an expert to 
doit. 

Forecast Rus " is an easy-to-use 
graphics tool for firarcial ptan- 
ners. sales or persoryiel managers 
stock analysts, scientists, engi- 
neers, ..anyone wtxD wants to use 
past data to predict the future 
More than a dozen forecasting 
methods are at your fingertips, 
from simple movirig averages to 
robust droomposition. And a built- 
in data manager allows you to 
edit, update and manipulate you 
data files, easilyl Forecast Plus'” 
can even use files from other pro- 
grams like Lotus 1-2-3 and dBase 


Plus™ 


If you can read a picture, you 
can use Forecast Rus'". It works 
fast, accurately, automatically, 
showing you trends that could 
affect The course of your busi- 
ness, and providing mathematical 
support for your decisions 
Requires IBM PC or compatible: 
128IC 2 disk drives; any printer. 

Call now toll-free to 
order or to receive a 
free brochure 

800 - 328-4907 


WALONICK ASSOCIATES 

5624 Grant Avenue South. Mrvieapoks. MN 55419 
(612] B66-9022 1-8CX}-32e-4g07 

and SlK^ «« tiia(<’rwrn VVWir«k RaaoDMalv 
UiCija ^ ? Saairadiatwa or urno Dmiopt^tr Ccrp 
dtew • • Irademart ol RaTRiin iMo 


THE BRIEFCASE 
DATA BASE. 

Your business needs more data base versatility than you get from hard disk systems, 
versatility to help your people work more productively, wherever they are, or go. 

Your business needs The Bernoulli Box,' a storage system that lets you build and 
backup Individualized data ba.scs-[or payroll, accounting, marketing-on rugged, 
interchangeable 10-megabyte cartridges. 

It works more reliably, quickly, and flexibly than hard disk alternatives-without head 
crashes. And It works on the IBM PC, XT. and most compatibles. 

For the dealer nearest you, call 1-800-556-1234 ext. 215. In California 
rail 1-800 441-2345 ext. 215. V' 


IOMEGA CorporatiOB 

1121 Wnl-IOMScutli 
ftoy.UuhMMt 


BOC 
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Gan your editor work with 
16,000,000 bytes of memory? 

SPP/PC" 1.8 from C-TC can! 

The best full screen editor for the IBM PC is now even better than ever. 

It looks and works like IBM’s large system SPF editor, but SPF/PC 
executes faster and handles larger files than its mainframe cousin. 


AT EXTENDED MEMORY 

SPF/PC can use up to 15.850 KB of memory. 

TOP VIEW COMPATIBLE 

SPF/PC supports windowing and 
background execution. 

COMMUNICATIONS FEATURE 

Easy to use communications software. 


$195 

UPGRADES only $50 
($10 if communications upgrade) 
Add $5 for shipping 
Canada $10 Foreign $15 

S 

Check Of purchase order 
accepted. 


FAMILY TIES 

• SPF/PC is used by IBM to demonstrate 
the IBM 3270/PC to its corporate clients 

• SPF/PC provides the same outstanding 
performance on any PC, from JR to AT 

• SPF/PC works with DOS 1.00-3.00 and 
any IBM PC or true compatible with 192K 


IBM is a registered trademark of International Business Machines, Inc. SPF/PC is a registered trademark of Command Technology Corporation 


TO ORDER 
SPF/PC... 


Contact: Command Technology Corporation 
1900 Mountain Boulevard 
Oakland. CA 94611. 


(415) 339-3530 
Telex: 509330 
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= SOnWABB ADVISOR’S 



CALL 

TOLL 

FREE 


1-800IBMONLY 


mu 


lilllll 

Hi 

tnm 
!!!?“• 


•Order in* 1-MX>-426-«650 
•Older ProcMng a OfMr Mormolion 
602-274-9346 

•Order line Houn Morr-fn 630 - 630 
Sak«dav900- too 
ruOrM t943 tat ndnn Softool Rood 
Suite 194 

nwertt Araono 86016 




• NsdiwitltrVISAifidllMtorcar^ 

• 9troono and Hand*yo $1000 (or 
Sedetel fapreet or SSOO tor UPS GroiM 
(or Iota Order 

• P erwno t and Caivpanf Cfieckt WM Delav 
SNOong 2 weeu 
•COO Orden Add 2% 

•Cat on PurctroM Olden 
•PncM a AvoeotxMv Subieci to Chonge 
wenoui Nonce 

For Your Macintosh 
Software Needs call: 

1-800-MAC-ONLY 

Cdi for FMI subscription 
to the 

Software Advisor Newsletter 






imework 

Ill 

Word PMfect (Ver. 4.0) 
tupMcalc 3 (Vsr. 2) . . . 


■ spell t 

Wordatar w/Tutor 

Wordatar 2000 

Werdatar Pro Pack 

Wordstar Pro Option 


SPRIAPtHIITt 

Muitlplan 

Chart 

PFS; Graph 

PFS: Plan 

PFStRaport 




WORD PROCISSORt 

Bank Straat Writar S 4S 

PFS: Wrtia 

Laading Edga Word Procaaaor 

PFS: Proof 

Samna M 310 

ThaWord 228 

Tha Word w/Uouae 288 

VoNiawrtlar Daluia 148 


80 

170 


TRAINING 

Flight Stmulator (Now Varafon) . 8 32 

Spaad R aadar N 48 

Ma a t a rt ypa .............. 30 

Mind Probar 32 

Typing inetructor 30 

Typing Tutor HI 30 

Tinbo Tutor 28 


UTIUTItt 

Concurrant PC DOS 8178 

Copy N PC 28 

Daak Organtzar 115 

Enargraphica 188 

Norton UtlNtlea Call 

Prokay 3.0 78 

SIdakIck 38 

8ldaklek(Unprotactad Var.) ... 88 

Sidawaya 38 

LANOUAOIS 

Basic kiMrpratar fMIcroaoft) . . 8210 
Basic emptier (Mi c ro s oft) . . . 240 
Cobol CompNor (Microsoft) .. . 420 
Fortran Coi^iar (MIcroaoft) . . 210 

Lattice C Compfter 288 

Paacal Compiler (Mleroaofl) . . 180 
Macro Aaaamblar (MIcroaoft) . 80 

Turbo Paacal 3S 

Turbo Tool KH 38 


MONIY MANAOIMINT 
Dollars 8 Sanaa w'Forcaat ... 8 89 
Toblaa' Managing Vour Monay . 1 08 
Homo Accountant Plus 88 

COMMUNICATIONS 

CompuSarva Startar KH 8 23 

Crosstalk XVI 
PFS: Accaas 



$348 Symphony , 

S34S Lotus 1-2-3 
$229 Multimati 
$1 7$ Smart Seftwaro Syatom 


DATA SASB MANAGEMENT 

Advancad DB Mastar $348 

rtPatt a 248 

dBaaa Managar II 188 

Knowtadgsman 279 

K-Paint 80 

K-Graph 139 

K-Text 108 

NutshMf 88 

PFS: Flit 79 

Powar-Basa 228 

QuIckcodalH 145 

R: Baaa 4000 288 

R: Baa# Clout 2 139 

R: Base Ext Raport WrHar ... 88 

Think Tank 88 

Varaaform (PC 8 1^ 238 

RROJECT MANAGEMENT 

Harvard Projact Managar .... 8210 
Protact 180 

INTEGRATIVE SOFTWARE 
Electric Desk 8180 

ACCOUNTING 

BPt General Accounting ... 


leeeeeeeW e i 


!•••••»«*# 

iIHUlilj 

liiiUiUui 


iHliniHH 

leeeeeeeeee 




NETWORK SURVEY 


together DOS \subdirectory commands, 
you can manipulate hies on any drive and 
even move hies between disk drives on 
computers other than your own. 

This method of operation is hne if you 
understand the latest versions of DOS, but 
unsophisticated operators will need a pro- 
grammer to set up and maintain their net- 
work software. The situation is aggravated 
by the things the documentation doesn’t 
tell you. For instance, the network soft- 
ware creates a subdirectory and then puts a 
conhguration hie in it. This conhguration 
hie contains infonnation describing the 
peripherals available to the network, time- 
out parameters, and other features. But 
you have to be a dedicated detective to hnd 
it. The documentahon mentions it only in 
passing and never makes its purpose clear. 
This hie is important, but you don’t know 
how important until after you hnd it and 
put it on the screen. 

Documentation 

The thin X-Net documentation makes 
the job of installing and using the network 
software largely a matter of trial and error. 
It consists of two manuals, but neither one 
has an index. Some of the descriptions, 
such as how to create backup diskettes, are 
very detailed and well done. But mote 
complex areas, such as how to conhgure 
resources available on the network, are 
poorly explained. In PC's tests, it took two 
very experienced people the better part of a 
day to get to the point where they under- 
stood enough to begin the conhguration 
process on a simple X-Net system. 

The value of X-Net lies in its low price 
and in its ability to quickly move hies 
through the network. It is a relatively inex- 
pensive way to allow several PCs to share 
a hard disk drive. Improved documenta- 
tion would make the system easier to 
install, but reliance on personalized, com- 
plex stored strings of characters means that 
you must have a programmer around to 
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With .SAFKWARK's Ke\’ ("ninputer 
liisunuKe mu cm proiecl your 
coniptuiv's tiuil computer sts- 
icm and .STOP WOKKI'ING ' 
SAFKViARK Key Computer liisur- 
tmce covers .all hardware tuid 
purchased software rtw/ pro- 
vides up to $S(XX) compensation 


for computer fraud, extra ex- 
pctLse for computer retital atid 
re-creation of original software 
niiit's SSOOfl coverage each 
.Ml for one low annual 
premium price 
Call toll-free. Protecting your 
business couldn't be easier. 


It^ 

midnile. 

Do you 
know 
where 
your 

computer 

Is? 

lasuraacr AiM. AuiiuU Pre«. 

t'ptoSll.OOU {|.T9 

(11.001 10 JUOUO Sl$4 

(14.001 10 (I? 000 (174 

(1 7.00 ho (21.000 (189 

(2 1.00 ho (24.000 S2M 

Above these amounts, an aiidKiotial (.4000 in 
coverage is onh (IS more - up to (60.000 
Don't ^lay UTiether H's midnii^t. noon or 
hrsi thing in the morning, your husincss 
isnt sale if your computer siil protected 



Call 1-800-848-3469 
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gives you seven critical functions in one extremely easy to use integrated 
package. Each program is outstanding; combined they open up new 
possibilities for your business productivity. Best of all, INTEGRATED 7 is 
amazingly easy — see for yourself! 


Powerful Spreadsheet, Relational Disc-Based Database, 
DataMail, Presentation- LeWl Graphics, Flexible VIbrd Processor, 
Extensive Gimmunications, Terminal Emulation. 

"INTEGR^ED 7 is much easier to use and overalt much better 
than Symphony ’’or Framework ' 

Eric Schaub. Lazer 'Tech. Corp., Consultants Wall St. 


Sympheny « Fnmmrt a a rtsamd ndemart d AiMTON mt U)IK 



Ask your dealer or contact: MOSAIC, 

1976 MasaacPiuMtt* Av*. 
Cwr«xSdBK MA 061 AO 
TMpPione |ei7) A91-8A3A 
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PROGRAMMING • JOHN DICKINSON 


TryaDoor, 

NotaWindow 

Here’s a handy program that lets you 
use your color and monochrome displays 
together, as coordinated windows. 


W hile new window programs 
proliferate on the PC software 
scene, they often do not dis- 
play all the information you need to see. If 
you’re working on a large document, pro- 
gram, or spreadsheet, even the 2,000 char- 
acters of the PC’s full screen may not pro- 
vide enough viewing space, and dividing 
it among multiple windows may reduce, 
rather than expand, the amount of useful 
information. What you need at such times 
is something more like the size of a door, 
which is what the program presented here 
gives you. 

DOORS requires you to have two 
screens attached to your system and allows 
you to display data on both simultaneous- 
ly. The IBM PC readily supports both a 
monochrome and a color graphics moni- 
tor, so if you’re lucky enough to have both 
installed, DOORS m^ be useful. The 
program may not run on your “compati- 
ble" computer, however. 

Through its mode command, PC-DOS 
(versions 2.0 and later) allows you to 
switch between two screens with relative 
ease. However, if you want to save the 
data on one screen when you start using 
the other, you are usually out of luck. The 
trouble is that you have to leave your pro- 
gram in order to invoke MODE.COM, 
and this often clears the screen you were 
using previously. 

DOORS provides a more satisfactory 
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procedure by letting you switch screens at 
any time without leaving the program 
you’re currently using. It is a resident pro- 
gram that watches your keystrokes go by, 
and, when it finds you pressing the Alt key 
and the Right Shift key at the same time, it 
runs a program to do exactly what the PC- 
DOS MODE command does when it 
switches screens. As an added bonus, 
DOORS begins by copying the screen 
you’re leaving to the new monitor. 
DOORS doesn’t cate which screen you 
start from — it always switches to the other 
one — so you can flip back and forth sim- 
ply by pressing the Alt-Right Shift key 
combination repeatedly. 

Resident programs are usually written 


GAME 

BOOKS 


FROM 

CREATIVE 

COMPUTING 



BASIC COMPUTER GAMES, Micro- 
computer Edition, edited by David H. Ahl. 
Here’s a great collection of 101 fascinating 
games, all written in ea^-to-use Microsoft 
BASIC. Play Craps. Combat, Super Star 
Trek. Lunar LEM Rocket. Gomoko. 
Checkers, Boxing. Bowling-and 93 
others! With an introduction, notes on 
Microsoft BASIC, and conversion instruc- 
tions for other BASICs. x 11 ”, softcover, 
illustrated, with an index. 183 pp. $7.95 
($150) #6C 


MORE BASIC COMPUTER GAMES, 
edited by David H. Ahl and Steve North. 
In this sequel to Basic Computer Games 
you'll find 84 challenging new games, 
complete with sample runs, program list- 
ings and illustrations. All run in Microsoft 
BASIC. Race your Ferrari, become a mil- 
lionaire, joust with a knight, crack a safe, 
and more! Conversion table to other 
BASICS included. 8'//' x 11”. softcover. il- 
lustrated. 200 pp. $7.95 ($L50) #6C2 
TRS-80 Microcomputer Edition. $7.95 
($130). #6C4 

TRS-80 is a registered trademark ol Ihe Radin .Shack Division nl 
Tundy Corp. 


CREATIVE COMPUTING PRESS OepiFMC 

39 £ast Hanover ^nue. Morns Ptams, hiew Jersey 079M 


Send me the books listed below 


CK NJ and NY rmutriM, mM applKsMe Mie* lai 


OulSMle DM add S3 tor regular 
postage and handling per order 
CHECK ONE: 

B PAYMENT ENCLOSED $_ 
CHARGE MY: 




American Express Q MasterCard Q Visa 
large and phone orders SIO minimum.) 


(please pniii lull name) 


Addre 

C.ty_ 


For taster service. CAU TOLL FREE: 800 631-B112. 
(InMcaJI 2UI-.'>4U-(M45l 
Alio aeailaMr at your local bookstore or rompaler More. 
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PROGRAMMING 


100 GRAND. TOTAL.! > 0 

110 OPEN 'DOORS. COM’ AS *1 LEN'l 

120 FIELD II, 1 AS DOORS. BYTE. $ 

130 FOR I.% - 1 TO 178 
140 READ DOORS. DATA. % 

150 GRAND. TOTAL. I - GRAND. TOTAL. I + DOORS. DATA.! 

160 LSET DOORS. BYTE. $ >= CBR $( DOORS. DATA. %) 

170 POT #1 

180 PRINT USING 'll••tt#l') GRAND. TOTAL.!; 

190 NEXT I.% 

200 READ THE. TOTAL.! 

210 IP THE. TOTAL.! <> GRAND. TOTAL. ! THEN PRINT CBR$(7): 
PRINT ■•••Error - Total Incorrect 1' : 

PRINT '•••Check Date Statenents and Re-run the prograai.” 
220 CLOSE !1 
230 END 


240 

DATA 

233, 

138, 

Of 

0, 

0, 

0, 

0, 

30, 

6, 

80 

250 

DATA 

83, 

81, 

82, 

86, 

87, 

156, 

46, 

255, 

30, 

3 

260 

DATA 

1, 

184, 

64f 

0, 

142, 

216, 

160, 

23, 

0, 

36 

270 

DATA 

9, 

60, 

9, 

117, 

97, 

180, 

15, 

205, 

16, 

60 

280 

DATA 

7, 

116, 

11f 

60, 

3, 

118, 

3, 

235, 

83, 

144 

290 

DATA 

60, 

1, 

118f 

78, 

180, 

3, 

183, 

0, 

205, 

16 

300 

DATA 

139, 

30, 

16, 

0, 

139, 

203, 

129, 

225, 

46, 

0 

310 

DATA 

51, 

217, 

129, 

203, 

32, 

0, 

176, 

3, 

131, 

249 

320 

DATA 

48, 

116, 

6, 

129, 

203, 

48, 

0, 

176, 

7, 

137 

330 

DATA 

30, 

16, 

0, 

50, 

228, 

205, 

16, 

180, 

2, 

183 

340 

DATA 

0, 

205, 

16, 

184, 

0, 

176, 

142, 

192, 

184, 

0 

350 

DATA 

184, 

142, 

216, 

131, 

249, 

48, 

117, 

4, 

30, 

6 

360 

DATA 

31, 

7, 

51, 

255, 

51, 

246, 

185, 

208, 

7, 

252 

370 

DATA 

243, 

165, 

95, 

94, 

90, 

89, 

91, 

88, 

7, 

31 

380 

DATA 

207, 

30, 

184, 

0, 

0, 

142, 

216, 

250, 

161, 

36 

390 

DATA 

0, 

46, 

163, 

3, 

1, 

161, 

38, 

0, 

46, 

163 

400 

DATA 

5, 

1, 

199, 

6, 

36, 

0, 

7, 

1, 

140, 

14 

410 

DATA 

38, 

0, 

251, 

186, 

141, 

1, 

205, 

39, 

16143 



Figure 1: A BASIC program that will generate DOORS.COM. 


in assembly language, and DOORS is no 
exception. If you don’t want to gel 
involved in assembler programming, I've 
provided a BASIC program (Figure 1 ) that 
will load DOORS into a COM file for you. 
If you type it in conectly, the command 
will run exactly the same. (Theoretically, 
DOORS can be typed in with DEBUG’s 
Assemble command, but it’s doubtful that 
you’ll gel it right.) 

Stepping through the program isn’t par- 
ticularly hard, and if you’re new to writing 
assembly language code for the PC, 
DOORS is a good program with which to 
leam some new techniques. It’s a good 
idea to refer to the ROM BIOS listings in 
the IBM PC Technical Reference manual 
as you begin to work with EXXJRS. The 
interrupts and data areas used by the pro- 
gram are the same for the IBM PC, XT, 
and AT, so it doesn’t matter which edition 
of the manual you use. 

The source listing for DOORS, shown 
in Figure 2, has comments to tell you 
what’s going on in each instruction, and 
I’ll elaborate further on the program flow 
here. Don’t forget to include the com- 
ments if you type the program in your- 
self — it’s amazing how quickly an assem- 
bler program can lose its clarity only days 
after it’s debugged and working! 

The Keyboard Interrupt 

The first thing DOORS does is to 
replace the ROM BIOS keyboard interrupt 
routine (9H) that is called each time a key 
is pressed. This doesn’t cause too many 
complications, however, since DOORS 
continues to use the original BIOS pro- 
gram to acnially read and interpret the key- 
board. The VECTORS data segment at 
the start of the program employs a double 
word label called (KB_INT_VECrOR) 
to define the location (usually called a vec- 
tor or pointer) of the original keyboard 
interrupt. 

If you scan a little further down the list- 
ing, you’ll find a double word memory 

location called ROM KB_INT. That’s 

where DOORS stores the location of the 
original BIOS keyboard interrupt code so 


it can be called to read the keyboard. 
DOORS will exchange that location with 
the location of the D(X)RS_INT proce- 
dure, which is the main body of the pro- 
gram. The swapping of the vectors occurs 
in a small procedure at the end of the pro- 
gram, caUed SWAP_VECTORS. 

When IXX)RS is loaded, it jumps to 
the SWAP— VECTORS prrxiedure, 
changes the vector locations around, and 
exists with PC-DOS interrupt 27H, which 
leaves a portion of the program resident in 
meriKiry. The location of the resident por- 
tion is determined by the contents of the 
DX register at the time when interrupt 27H 
is invoked. All memory starting at that 
address can be returned to general use, but 
everything before it remains resident in 
meirrory. SWAP-VECTORS moves its 
own starting address into DX to tell PC- 
DOS where to end the resident portion of 
DCXJRS. 

After you have run DOORS.COM, 
thus loading the resident program, the pro- 
cedure called DOORS INT becomes the 


new keyboard interrupt routine. This will 
be called every lime you press any key on 
your PC’s keyboard. The first thing 
DOORS— INT does is to save all the reg- 
isters that can be affected within the pro- 
gram. It then calls the original BIOS key- 
board interrupt, (ROM KB INT). To 

do this, DOORS— INT pushes the 8088/ 
80286 flags onto the stack before calling 

ROM KB INT, just as if it were an 

ordinary subroutine. This technique is 
required because ROM— KB— INT ex- 
pects to be called as an inteirupt, and 
pushing the flags before calling it as a sub- 
routine simulates that type of call. 

The original keyboard interrupt moves 
the character code of the pressed key into 
the PC’s keyboard buffer and, more 

importantly for DOORS INT, it sets the 

keyboard flags in the KB— FLAG (key- 
board flags) byte. This byte is located in 
the low metimry data area reserved by the 
PC for BIOS data. Its bits indicate which 
shift keys, including Right and Left Shift, 
Ctrl and Alt keys, have been pressed. 
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(There is more data in this flag and there is 
also a second keyboard flag, but we can 
ignore them here.) By isolating bit 0 (the 
Right Shift key) and bit 3 (the Alt key) 
DOORS_INT can test to see if they were 
pressed together. If they were not, the pro- 
gram jumps to the RETURN label, where 
it pops all the registers it pushed, and sim- 
ply returns via the IRET instruction. 

Time for a Change 

If the All and Right Shift keys were 
simultaneously pressed, however, even if 
still other keys were also pressed, 
DOORS_INT gets down to the business 
of switching your PC’s screens around. 

The first task for DOORS_lNT at this 
point is to determine which screen you are 
currently using and which mode the screen 
is in. The possibilities are: the mono- 
chrome screen; or the color screen in 
graphics or text (40- or 80-column) mode. 
The PC’s BIOS video I/O intemipt ( lOH) 
provides ftinction IS to find out, so 

DOORS INT loads function number 15 

into the AH register and calls interrupt 
lOH. The current video mode is relumed 
in the AL register. 

There are restrictions built into 
DOORS_INT that prevent you from 
switching to the monochrome monitor 
from the color screen when the latter is in 
graphics mode(AL will contain 4, 5, or 6) 
or when it is in 40-column text mode 
(where AL contains 0 or 1). Either of these 
situations makes it difficult or impossible 
to copy the color screen to the mono- 
chrome screen, so DOORS_INT just 
jumps to the RETURN label when these 
modes are active. There are no restrictions 
on switching from the monochrome 
screen (AL contains 7) to the color 
screen. 

If the screen is in monochrome or 80- 
column color text mode, then the screens 
can be switched. The cursor position is 
saved so it can be restored at the same 
location on the new screen. Interrupt lOH 
is again used for this purpose, this time in 
conjunction with function number 3, 
which returns the cursor position in the 


title DOORS. ASH - Switch Color/Mono Screens On Keyboard Request 

VECTORS 

segnent at Ob 

} 8088 / 80286 Interrupt Vector Area 

org 

9h*4 

1 IBN PC Keyboard is Int 9R 

KB_1NT_ VECTOR 

label dword 

) Double word label 

VECTORS 

ends 


R0H_BI0S_DATA 

segnent at 40h 

t Low Menory "BIOS" Paraneters 

org 

lOh 

1 Location of EQUIP FLAG 

EQOIP.PLAG 

dw ? 

1 Contains video settings 
t in bits 4 and 5 

org 

17h 

t Location of KB FLAG 

KB_FLAG 

db ? 

t Contains Alt (bit 3) k 
} Right Shift (bit 0) States 

R0H_B10S_DATA 

ends 


} Initialisation Routine 


C0DE_SBG 

segnent 


assune 

cb:C0DE SBG 


org 

lOOh 

1 CON progran fornat 

BEGIN: jBp 

SWAP.VECTORS 

} Initialise vectors and attach to DOS 

R0H_KB_1NT 

dd 

I Double word to save address of 

1 RON-BIOS keyboard interrupt 

; DOORS INT intercepts the keyboard 

interrupt and switches 

} screens 

If [Alt]*-[Right Shift] conbination is pressed 

hoOKS INT 

proc near 


assune 

dstnothing 


push 

ds 

} Push all affected registers 

push 

es 


push 

ax 


push 

bx 


push 

cx 


push 

dx 


push 

si 


push 

di 


pushf 


} Push Flags for fake interrupt call 

call 

R0M_KB_INT 

f to BIOS progran to read keyboard 

assune 

ds:ROH_BIOS_DATA 

} Define data segnent to read 

nov 

ax,RON_BIOS_DATA 

: keyboard flag a equipnent flag 

nov 

dspsx 


nov 

al,KB_PLAG 

j Get keyboard flag 

and 

alp09h 

f Isolate (Alt) 4 (Right Shift] 

cnp 

alp09h 

t Are they pressed? 

jne 

RETURN 

t No, quit 

1 [Alt] + (Right Shift) are pressed 

— Continue processing 

} Check on video node - quit if not 

nonochrone, color 80x25 or BW 80x25 

nov 

ah, 15 

1 Call Pune 15 of Int lOh to 

int 

lOh 

} get video state of the PC 

cnp 

al,7 

1 Is screen nonochrone? 

je 

SCREEN OKAY 

1 Yes, go switch screens 

cnp 

al,3 

t Is screen color text? 

jbe 

CHECK 40 OR_80 

t Yes, go check for 80 or 40 char 

i»p 

RETURN 

; Screen is in graphics node, quit 

CHBCK^40 or 80: 



cnp 

al,l 

} Is screen 40-character? 

jbe 

RETURN 

1 Yes, quit 

SCREBN.OKAT: 



} Save the current cursor position 


nov 

ah, 3 

1 Call Func 3 of Int lOH 

nov 

bh,0 

; to read cursor position 

int 

lOh 

: (page sero for color screen) 

1 Screen switch 

routine - Establish 

calling argunent (AL) for Int lOh 

nov 

bx,EQ0IP_PLAG 

t Current equipnent flag to BX 

nov 

cx,bx 

) Hake a copy of it in CX 



(eo$Uimius) 


Figure 2: The assembly language program for DOORS.COM. 
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and 

cx,30h 


} Extract screen infornation 

xor 

bXrCX 


1 Erase current screen inforBation in BX 

or 

bx,20h 


j Set BX to color 80x25 

BOV 

al,3 


1 Set AL for color 80x25 in Int lOh 

cap 

CXr30h 


1 Is current aono? 

j« 

SBT.NODE 


t yesa switch to color 

or 

bxr30h 


t NOa set BX for BonochroBe 

BOV 

ala? 


t Set AL for monochrome in Int lOh 

SET MODES 




BOV 

BQUlP.PLAQabx 


; Write BX to equipment flag 

xor 

ah a ah 


1 Dse Func 0 of Int lOh to 

int 

lOh 


I change screen parameters 

1 Restore Cursor 



BOV 

aha2 


1 Use Func 2 of Int lOh to restore 

BOV 

bhaO 


; cursor on new screen (position in DX) 

int 

lOh 


1 After screens 

1 

are switcheda 

set 

DS and ES registers to move screen data 

BOV 

axaObOOOh 


; Load ES with Mono Segment 

BOV 

esaax 



BOV 

axaObSOOh 


j Load DS with Color Segment 

BOV 

dSaax 



CBp 

CXa30h 


; Did we switch froB mono? 

jne 

copy THE SCREEN 

1 yeSa move data from mono to color 

push 

ds 


1 Noa swap ES and DS to move data 

push 

es 


; from color to mono 

pop 

ds 



pop 

es 



COPy.THB SCREENS 



xor 

diadl 


7 Start at zero offsets 

xor 

SiaSi 



BOV 

CXa2000 


7 2000 chars * attrs per screen 

cld 



7 Hake sure move is 'forward' 

rep Bovsw 



7 Hove Words with string instruction 

^URN: 




pop 

di 


7 Restore saved registers 

pop 

si 



pop 

dx 



pop 

cx 



pop 

bx 



pop 

ax 



pop 

es 



pop 

ds 



Iret 



7 Return to system 

DOORS.INT 

endp 



1 This procedure initializes 

the 

new keyboard interupt vectors 

^AP VECTORS 

proc near 



assume 

dssVBCTORS 



push 

ds 


7 Save Data Segment 

7 for DOS return 

BOV 

aXaVECTORS 


7 Set up the data 

BOV 

dSaax 


7 segment for vectors 

cll 



7 Disable interrupts 

BOV 

aXaKB.INT VECTOR 

7 Store addresses 

BOV 

ROICKB INTaSX 


7 of BIOS program 

BOV 

aXaKB INT VBCT0R(2] 

BOV 

ROM_KB INT [2] 

a ax 


BOV 

KB INT VECTOR 

offset DOORS INT 1 Substitute Our 

BOV 

KB_INT_VBCT0R12J a 

cs 7 Program 

sti 



7 Enable Interrupts 

BOV 

dx a Offset SNAP. VECTORS ; End of new resident 




7 program 

int 

27h 


7 TerBinate resident 

SWAP.VBCTORS 

endp 



COOE.SBG 

ends 



end 

; 

BEGIN 


(Figure 2 ends) 


DX register. The DX register is not dis- 
turbed after this and can he used later in 
the program to restore the cursor, through 
the use of function number 2. 

Completing the Video I/O Switch 

While IBM designed the PC to accom- 
modate either or both types of monitor, the 
company didn’t provide a complete func- 
tion in the video I/O interrupt to switch 
between them. Function number 0 of 
intermpt lOH can be used to switch 
modes, but it does only half the job. All 
video parameters and ports are correctly 
set and the screen is cleared, but the PC’s 
Equipment Flag word (which, among oth- 
er things, indicates which screen is active) 
is not changed. Intermpt lOH doesn’t 
change the flag because it was designed to 
be called only by the PC’s initialization 
routine. The video mode set at tum-on is 
determined by the Equipment Flag which, 
in turn, is set by the PC’s system board 
DIP switches. (The video mode is the only 
switch setting on the AT’s system 
board.) 

As a result, the Equipment Flag (a data 
word called EQUIP_FLAG in low mem- 
ory) must also be changed in order to com- 
plete the job of switching screens. Bits 4 
and 5 of EQU1P_FLAG determine the 
type of screen currently active. The copy 
of EQUIP—FLAG in the BX and the AL 
registers is modified to tell intermpt lOH 
the mode to which you will switch in the 
next block of code. When everything’s 
set, the code at label SET_MODE moves 
the BX register to EQUIP—FLAG and 
calls intermpt lOH to finish the screen- 
switching job. 

Cursors, Found Again 

There are two tasks remaining for 

DCXJRS INT before its work is done. 

First, the cursor has to be located on the 
new screen — otherwise there wouldn’t be 
a cursor on it after the switch. 

DOORS INT uses function 2 of intermpt 

lOH to position the cursor at the location 
previously saved in the DX register. Inter- 
mpt I OH can also be used by applications 


programs to set cursor height, but if the 
program you are mnning did not so use it, 
the intermpt will not know the correct size 
(and there’s no way to find out). As a 
result, the cursor may look somewhat dif- 


ferent when it gets to the new screen, but 
at least it will be in the right place. 

The last job for DOORS.COM is to 
copy the data fiom the old to the new 
screen. The 8088/80286 string move 
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instructions make this easy. These 
instructions are very efficient at moving 
large blocks of data in memory Irecause 
you save program steps by not being 
forced to use registers directly. All you 
have to do is point to the source location 
using the DS (data segment) register, 
paired with the SI (source index) register, 
and to the target location using ES (extra 
data segment) register, paired with the DI 
(destination index) register. 

E)OORS_JNT sets the source and tar- 
get to be the PC’s two screen buffers. The 
program initially sets DS to the address of 
the color monitor buffer and ES to the 
monochrome screen’s buffer. If the screen 
switch went from monochrome to color, it 
swaps the two segment registers by push- 
ing them onto the stack and popping them 
in reverse order. The SI and DI registers 
are set to zero to start the data movement at 
the beginning of each buffer. 

Each attribute-character byte pair in the 
screen buffer can be treated as a word, so 
DOORS_INT uses the MOVSW instruc- 
tion (the IV stands for word in the instruc- 
tion mnemonic). The REP prefix is used 
with MOVSW to cause it to move a num- 
ber of words, as determined by the con- 
tents of the CX register. DOORS_JNT 
sets the CX register to 2,000, the number 
of words in each screen buffer. One 
minor, but important, detail is to set the 
direction to move data in the forward 
direction (the CLD instruction) before 
MOVSW is invoked. 

And that’s it. DOORS_INT flows nat- 
urally to the same exit code at the 
RETURN label that was used in other 
parts of the program. 

To implement the program, you should 
first assemble it using the ASM (small) or 
MASM (large) assembler. Then link-edit 
it with the PC-DOS LB'IK command and 
convert it to a .COM format program 
using the EXE2B1N program. Once that’s 
successfully done, initialize it by typing 
DOORS and try switching screens with 
the Alt-Right Shift key combination. 

Don’t initialize DOORS more than 
once. (Invoking it in your AUTOEX- 


EC.BAT file is a good idea.) It will stay 
resident until you reboot or switch your 
system off. If there are problems, you’ll 
have to reboot your system to remove the 
resident code and reinstall the fixed ver- 
sion of the program. 

I have found that most programs work 
well with DOORS, and it can be a tremen- 
dous help when learning a new program. 

Help screens can 
be copied onto your 
other screen and left 
there to continue 
helping you. 

Help screens, for example, can be copied 
onto your other screen and left there to 
continue helping you leam the program 
while using the original screen. Ironically, 
most of the new windowing systems don’t 
have help windows! 

Incompatibilities 

A few words of caution about using 
DOORS are in order. Some programs use 
alternate means to establish the cursor 
shape, and the cursor will not look right 
after switching until your program re- 
establishes the cursor size (the BASIC 
interpreter is a good example). Others 
have their own screen drivers that insist on 
going back to the original screen you were 
on originally, regardless of what EXXJRS 
does (Lotus’s 1-2-3 and WordProof are 
examples). In these cases you’ll usually 
get a copy of the original screen on the 
target screen, but your program activity 
won’t stay there. And finally, a few other 
programs have their own keyboard inter- 
rupts and so won’t allow DOORS to oper- 
ate at all (XyWrite-U comes to mind). 
None of these annoying quirks afiects the 
majority of programs, however, and as 
you leam how to use DOORS with your 
favorite applications, you’ll find it a useful 
tool for your PC. ■ 


Printer Switch 

for IBM PC Computer 

MFJ-124S 

*99*® 

Share a panllal prtiitar batman 2 IBM PCs with 
the push of a buttoh. Eliminate trouble and con- 
fusion caused by plugging and unplugging 
cables. Save the cost of a second printer. 

Quality printed dmilt board censtnictlon gives 
maximum reliability and eliminates wiring, cross- 
talk and line Inteiterence. Features same type 
connectors as PC parallel printer port. 8x2x6 In. 

Centronics Parallel 
Printer Switch 

MFM249 

$ AA 95 ^ ^ output. Push button swit* 

^ SfJI ches. Female Centronics connectors. 
Printed circuit board contruction. lOVzxZxC in. 

Multi-function 
RS-232 Switches 

MFJ-12U 

♦79»®I 

Choicm of 
8 mo<M* 

Multi-function RS-232 transfer twitches l^you 
switch your computer among printers, modems, 
terminals, any RS'232 peripherals, monitor data/ 
line failure, protect data lines from surges, and 
use as null modem for less cost than a switch alone. 

Switches 10 lines (2,3.4,5.6.8.11.15.17.20). 
lEO data/line indicators monitor lines 2. 3. 4. 5. 6. 
8.20 Metal oxide varistors protect data lines 2. 3 
from voltage spikes and surges Push button 
reverses iransmit-receive lines (2.3). PC board 
eliminates wiring, crosstalk, line interference 
Connects any one input to any one output. 

Model Price In Out ' 

MPj-1340 sre.ts 1 2 

MFJ>1241 SM.tS 2 2 

MFJ-1242 tlie.M 2 3 

MPJ-t243 t1ie.88 1 * 



Model Price In Out 

MPJ-1244 S13t.es 3 3 

MFJ-124Bt1M.es 3 5 

MFJ-124« S1M.M S S 


MFJ.1247 SM.es 
swItctiM 20 IlnM 


AC Power Centers 

MFJ-1108 MFJ-IIM, $99.96. Add conven- 

95 lence. prevent data loss, head 

bounce, equipment damage. Relay 
latches power oft during power tran- 
sients. Multi-filters isolate equipment 
eliminate Interaction, noise, hash 
MOVs suppress spikes, surges :: 
isolated, switched socketpairs. One un 
switched for clock, etc. Lighted power 
reset switch. Pop-oul fuse 3 wire. 6 tt 
cord. 15A, 125V. 1875 watts. Aluminum 
case. Black. l8x2V4x2 in MFJ-1107, 
S79.95. Like 1108 less relay 8 sockets 
2 unswitched. MFJ-1109, $129.95. Like 
1107 but intelligent. Switch on device 
plugged into control socket and every 
thing else turns on. Others avail able 

Order from MFJ and try it. If not delighted 
return within 30 days for refund (less shipping) 
One year unconditlonat guarantee. 

Order yours today. Call toll frN 800-647-1800. 

Charge VISA. MC or mail check, money order for 

jmount inOicated plus $4.00 each shipping. 


CALL TOLL FREE... 800-647-1800 


Cai ^1-323-5869 in Miss . outside conimental 
USA, tech/repair info Telex 53-4590 MFJ STKV 
Write or Call for FREE Catalog! 

ENTERPRISES 

INCORPORATED 

921 Louisville Rd.. Starkvitle. MS 39759 
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101 Hands-on 

Micro Software Evaluations, 
’^urs for just *19 each! 


T he only way to really see what a 
software package can ilo is to try 
it out. Hut software evaluations take 
time— and money. And even then you 
can’t he sure you didn’t overlook some- 
thing hig. 

That’s why thousands of corporate 
micro software buyers are turning to 
1 )ata 1 )ecisions for accurate, up-to- 
the-minute information and indepen- 
dent hands-on analysis. 

Data IX’cisions gives you the 
results of tests done under consistcni, 
cotilrolli d coiidilious by a specially 
trained team of micro experts who 


tell you what each product’s strengths 
and limitations arc and how suitanlc it 
is for corporate use. They also give 
you all the pricing and specs. 


((just one report saved me three 
nights of tinkering at a computer store 
on my own time. It’s like having a 
consultant sitting right there at the 
end of the desk. 55 
—Hob HutIcr, Mechanical Engineer 
Ciillctte (Company. Hoston, M A 


Until recently these evaluations 


were available only to subscribers to 
MK:R0C0M1*UTERS. Data Inci- 
sions’ 3-volumc monthly upilatcd 
information service. Now you can 
receive some of the same reptsrts our 
subscribers get for only S19 each, just 
by filling out and returning the order 
form below. If you include p.ayment 
with your order, you’ll avoid a ship- 
ping charge. 

Data Decisions 

20 Brace Road • Cherry Hill 
New Jersey 08034 • (609) 429-7100 
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DstQ Decisions 


20 Brace Road 

Cherry Hill, New Jersey 08034«(609) 429-7100 


Spreadsheets, Finance 
and Planning 

business 

Planning Tixd 
^Ci\c\T 

__ ('alcStar 
Intccalc 
__ MultipUn 
Pcachcalc 

IX 

_j_ Perfect ('ale 
__ S«pcr('alc-3 
-^TKlSnlver 
_P_ VisiCalc 
__ Visi On ('ale 
_P_ VisiSchedulc 

Data Management 

Advanced 1)H Master 

benchmark 

Data Manager 

Htneve 

4-C.l.P. 

Ml 

Dataeasc 

M 

DataStar 

^Day OneDHMS 
-^dHASKlI 
JHASEIil 
_ DHM ll-Tlic 
Integrator 

Dotnus 

Correspondence 
C'ontrol Manager 

Fast Facts 

Friday! 

- - Instant Recall 
4rKcrplT 


Knowledge Manager 

Metafile 

_P_ Nutshell 
Oinnifilc 

Perfect Filer 

__ Personal Pearl 
ptsiFilc 
pfsiRcport 

Power-Hase 

__ ProHasc 
__ R:Hasc Scries 4000 
— — ReportStar 
__ Revelation 
^T.I.M.IV 

Under Control 

Versatorm XL 

VisiFilc 

IMI 

Word Prrsecssing 
__ licnclimark 

Easy writer II 

Finalword 

Mcgawritcr 

Multiniate 

^ New Wird 
__ Curtice Writer 
^Palantir VWird 
PriKCSsor 
Pcachtext 

Perfect Writer 

iu 

pfsWritc 

Select 

Mil 

Spellbinder 
__ Superwnter 
Textra 


__ VisiWord 
Volkswritcr Deluxe 

Sanina Word II 

Wordpcrfect 

■_ WordStar 


Graphics 

BPS Business 
(iraphics 
Chart Master 

MN 

dCiRAPH 


_ Fast Ciraph 

- Graphics 

' Department 

- Graftalk 
.KM)raw 


Peachtree liusiness 
(iraphics System 


pfs:(»raph 

H* ‘ ' 

__ Visi On (iraph 

Communications 
BLAST 

HV 

Crosstalk 

HZ 

-p_ Data Capture 

IBM Asynchronous 

('ommunicaiions 

Support 

PCyiniercomm 

___ Perfect Link 

Smartcom II 

-ILxhcAPPLE-IBM 
Connection 
VisiLink 


Integrated Packages 
AURA 


ij 

C'ontext MBA 

^ ENCORE! 
__ Framework 
Goldengate 

Lotus 1-2-3 

K:/Focus 
_j_ SericsOnePlus 

Symphony 

4_IIIE-Z Pieces 

Utilities 
__ Colortcxi 


Norton Utilities 
Oneshot 

JY 

__ Prokey 
Quickcodc 


Total Quantity Ordered _ 

Tual Cost for Reports {SD ca.) S 

S2 Shipping/Handlmg per Report S 


Tistal (Sales tax will l’>c added on invoice where applicable) S 


Signature 

TitU 




' (jlCiCCxIcf 

Caty 

State Zip 


EDITED BY PAUL SOMERSON 


User-to-User 

PC readers use this forum to help one 
another by passing along their questions, 
solutions, comments, and complaints. 



Several issues ago. User-to-User pub- 
lished a trick using TREE.COM. TREE- 
FIX.BAT. and TREEFIX.BAS to locate 
files across subdirectories. While the 
TREEFIX trio works — and provides infor- 
mation that DOS does not — the FIND- 
FILE. BAT batch file in Figure I provides 
an easier way to find a file buried deep 
inside one of your long-forgotten subdirec- 
tories. 

FINDFILE relies on a little-used fea- 
ture of CHKDSK.COM, the IV option. 
The DOS manual is a bit murky on 
CHKDSK, and most users don't do much 
more with this command than see how 
much space is left on their disks. The IV 
option lists all files in all subdirectories, 
but you wouldn't know this from the DOS 
2 .0 manual, which stales simply that this 


parameter will make CHKDSK ' ‘display a 
series of messages indicating its progress, 
and provide more detailed information 
about the errors it finds.” The DOS 3.0 
manual is far more helpful both in explain- 
ing the many features of the powerful 
CHKDSK.COM command and for other 
matters in general. 

The IV option makes it a snap to search 
for a particular file. FINDFILE.BAT first 
makes sure you have CHKDSK.COM, 
FIND.EXE, and MORE.COM on your 
disk. If you' re PATHing to a subdirectory 
that contains these three files, you should 
leave out the dozen lines beginning with 
the second one ("if exist chkdsk. 
com. . .") and ending with ''.C . FIND- 
FILE then redirects CHKDSK IV into a file 
and uses the FIND filter (and the MORE 
filter if appropriate) to locate the file in 
question. 

If you wanted to search for BA- 
SICA.COM , for instance, you would sim- 
plytype 

FINDFILE BASICA 
If you typed 

FINDFILE BASIC 

the batch file would locate both BA- 
SIC.COM and BASICA.COM. and any 
other filename with the capital letters 
BASIC in it. You may also use parts of 
names. Typing (coiatniiai) 
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INTRODUCING 
THE INDEPENDENT 
GUIDE TO 
PRODUCTS, 
SERVICES, 
PERIPHERALS 
AND SUPPORT 
ITEMS FOR 
YOUR IBM PC 
OR XT 



With literally 
thousands of 
different prod- 
ucts on the 
market that 
are compatible with your IBM PC or XT, how 
do you rind the ones you need? 

How do you decide which ones are best for 
you? 

With PC Buyers Guide — over 500 pages 
of listings for IBM-compatible hardware, 
software and services — from the publishers 
of PC Magazine. 

Every product is fully and accurately 
describee. You'll know what it is, what it 
does, how much it costs, and what level of 
skill is required — novice, intermediate dr 
technical. 

And in addition to PC hardware and soft- 
ware, you'll get details on all the important 
extras such as accessories, furniture, books, 
and consultants. 

To order your copy of PC Buyers Guide, 
simply fill in the coupon below and mail it 
today. 



Mail to: j 

PC BUYERS GUIDE I 

CN 1914, Morristown, NJ 07960 | 

Please send me copy(ies)of I 

PC Buyers Guide. I endose $7.95* for eoch j 
copy, plus $1.50 for postage ond handling. | 
Outside the U.S>., the price is $10.00; send U.S. | 
funds only. ‘Residents of CA, CO, CT, DC, FL. Il, I 

hM, Ml, AAD, NJ, NY Slate ond Vt odd opplicoble J 

soles tox. I 


J Name— 
I Address. 

I City 

I Stote 

I 
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(please print} 


_Zip_ 


I 

I 

I 

I 

I 


USER-TO-USER 


echo off 

if exist chkdsk. com goto A 
echo put CHKDSK. COM on your dlek 
goto D 
s A 

If exlet find. exe goto B 
echo put FIND. EXE on your dlek 
goto D 
:B 


If exlet more. com goto C 
echo put MORE. CON on your dlek 
goto D 


:C 

echo NOW SEARCHING DIRECTORIES FOR 

chkdek /v> 

find ’Xl" — I more 

del 

>D 

rem . . . DONE 


-Xl 


Figure 1 : FINDFILE£AT batch file to locate specific files across all the subdirectories on 
your disk. 


FINDFILE ASICA 

would find BASICA.COM. This comes in 
handy if you ward to look for files with the 
same extensions. Typing 

FINDFILE.COM 

will list all your .COM files. Remember to 
enter capital letters only. And don't put 
quotation marks around the filenames or 
parts of filenames you want to find — the 
batch file will do this for you automatical- 
ly. FINDFILE won't display a special 
message telling you no matches were 
found if it comes up empty. But this will be 
obvious when no matches are displayed on 
your screen. 

DOS's batch capability is sensation- 
al— I find mysefi using this small utility 
more than just about any other. — P.S. 


A Real WordStar Find 

WordStar users may sometimes want to 
FIND CQF), or FIND AND REPLACE 
('QA) the CTRL-P commands such as 
■PV and -PT for subscript and superscript, 
respectively. While one can not type in the 
*P commands directly when answering the 
"FIND?” and “REPLACE WITH?” 


questions, it can be done with the help of 
the ALT key. Here is how: 

1 . Hold the ALT key down, then type 
the 3-digit number, and then release the 
ALT key. 

2. The 3-digit numbers for "PB, 'PD, 
*PS, *PT, *PV, *PX, and *PY are 130, 
132, 147, 148, 150, 152, and 153, respec- 
tively. 

For example, if you want to find “PTs 
and replace them with “PVs, you would 
simply type 

‘QA 

Alt-148 

(then hit Enter) 

Alt-150 

(then hit Enter) 

Type *(3Q before “QA if you wish to 
repeat the replacement. Notice that on the 
screen the letter P in the “P commands is 
not displayed. Also, to find and delete the 
“P commands, one can simply hit Return 
at the question “REPLACE WITH?”. 

Ta-Chang Lin 
Caibondale, IL 

The problem of FINDing underlines (S) 
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has perplexed WordStar scholars for ages, 
and this is one of the best fixes we’ve ever 
received. Many, many thanks. It's a gen- 
uine pleasure to be able to hunt down 
underlines or replace them with boldface 
commands. One note, though — when 
working with the ALT key, use the number 
pad only — the numbers on the top row of 
keys won’t work with ALT. 


Swapping Printers with AST 
Car^ 

Legions of AST multifunction card own- 
ers use a nifty print spooler program called 
SuperSpool. Unfortunately, when in- 


SUPERSPL/P 
SUPERSPL LPT2; 
MODE LPTl; 

MODE LPT2; 
BASICA SWAP 
SUPERSPL LPTl; 


Figure 2; LPTSWAP.BAT hatch file to swap printer output from LPTl: to LPT2: when using 
AST s spooling program. 


10 DEF SEG > SiH40 

20 A = PEEK (8); B = PEEK (9) 

30 POKE 8, PEEK (10); POKE 9, PEEK (11) 
40 POKE 10, A; POKE 11, B 
50 SYSTEM 


Figure 3: BASIC SWAP.BAS program called by LPTSWAP.BAT to swap printer output from 
LPTl: to LPT2: when using AST s spooling program. 


Make sure both these files are in your 
current directory along with MODE. 
COM, BASICA.COM, and SUPER- 
SPL.COM. Enter LPTSWAP and the 
DOS prompt, and normal printer output 
will be routed to the LPT2: port. Do it 
again, and you’re back to LPTl:. One 
warning: on my machine, it clobbers Side- 
kick out of business. 

Final tip for SuperSpool users: renam- 
ing SUPERSPL.COM S.COM makes it a 
lot faster. It’s a heck of a lot easier to type 
S/P than SUPERSPL/P when you’re in a 
hurry to purge the buffer. If you do it, be 
sure to chanee the commands in 


stalled at bootup, it prevents output to any 
printer but the one you’ve originally spec- 
ified. If you’ve set SuperSpool to send 
stuff to LPTl:, you’re shut out of LPT2:. 
What appears from the documentation to 
be logical solutions to the problem can 
lead to a total system lockup. 

The good folks at AST have now pro- 
vided us with the solution. I’ve adapted it 
to quick-and-easy batch file use. Call the 
batch file LPTSWAP.BAT and use your 
text editor to make it look like Figure 2. 

Then create the BASIC program in Fig- 
ure 3, and save it as SWAP.BAS. 


LPTSWAP.BAT accordingly. 

Stephen Manes 
Riverdale, NY 

A good tip for the many PC users who now 
have more than one printer. AST's 
SUPERSPL gets high marks from many 
users, and this trick makes it even better. 


BSAVE Space Saver 
PC Tutor in PC Volume 3 Number 5 con- 
tained a short piece on saving and recalling 
pictures from your screen by using the 
BASIC BSAVE and BLOAD commands. 


How to tench 
your kids 
about the 
IBM PC 


Computers for Kids teaches 
children age 8 and older to 
write their own programs in 
less than an hour- without the 
necessity for previous knowl- 
edge of algebra, variables, or 
computers. And there’s a spe- 
cial section that keeps parents 
and teachers on the same 
successful command path. 

Starting off with an easy-to- 
understand explanation of 
how to use the IBM PC, your 
kids will progress quicWy to 
flow charts and simple print 
programs . . .to loops, ^aphics, 
and other programming con- 
cepts that show the young 
user how to make the PC do 
exactly what he wants- in 
non-technical language that 
makes life easier for both 
of you. 

So do your children a favor. 

Do yourself 
a favor. 
Order the 
PC edition 
of Com- 
puters for 
/flds today! 



Creativ* Computing Pro** 

Dept. FE)3C 39 East Hanover Avenue 
Morris Plains, N] 07950 


Send me _ 


. Computers for 


Kids, PC edition, at $5.95 plus $1.50 post- 
age and handling each. #12K 
□ PAYMENT ENCLOSED $_ 


Residents of CA. NJ and NY State add 
applicable sales tax. Outside USA add 
S3.00 per order. 

□ CHARGE MY; (Charge and phone 
order $10 minimum) 

□ American Express 

□ MasterCard □ Visa 


Card No_ 


-Exp, Date- 


Signature- 

Mr./Mrs./Ms- 


(please pnnt full name) 


Address- 


-Apt- 


I 

I City 

I State/Zip 

I □ Send me a FREE Creative Computing 
^ Catalog, 
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PROGRAMMER’S 
GUIDE TO 

CP/M 


Edited by Sol Libes 

H ere's an important collection of CP/M 
insights that you'll never find in any 
CP/M manual. CP/M Is the most popular 
microcomputer DOS in use today, and 
this widespread use has generated many 
innovative techniques and enhance- 
ments of CP/M. Programmer's Guide to 
CP/M tells you what these enhancements 
are and how to put them to use. how to 
get around apparent limitations of a CP/M 
system and why CP/M is far more versa- 
tile than you might have imagined. Every 
article in Programmer's Guide to CP/M 
originally appeared in MICROSITSTEMS 
between January 1980 and February 
1982. Except for this collection, these ar- 
ticles are now unavailable! Programmer's 
Guide to CP/M gives you an in-depth look 
at CP/M from the viewpoint of the pro- 
grammer— the individual who creates the 
software that interfaces directly with 
CP/M, or who is installing CP/M on sys- 
tems for which configurations do not al- 
ready exist. 

Contents include "An Introduction to 
CP/M," "The CP/M Connection," "CP/M 
Software Reviews," "CP/M Utilities & 
Enhancement," "CP/M 86 " and "CP/M 
Software Directories." $12.95. 


For 

faster service, 
PHONE TOLL FREE: 
800 - 
631-8112 

(In NJ only, 
201-540-0455) 


Also available at your 
local bookstore or com- 
puter store. 



MICROSYSTEMS PRESS^ 

Oepi.FOSC 39 East Hanover Avenue I 
Morria Plains. NJ 07950 I 

Please send me Programmer's Guide ■ 

fo CPfM at $12.95^ ^us $2 00 postage and I 
handling each. Outside USA add $3 00 per I 
order » 14C I 

□ PAYMENT ENCLOSED $ | 

‘’Residents of CA. NJ. and NY State add ■ 
applicable sales tax I 

□ CHARGE MY: \ 

(Charge and phone orders $10 minimum ) I 
□ American Express I 

Q MasterCard Q Visa I 

Card No ! 

Exp Date I 

Signature I 

Mr./Mrs., /Ms I 

'oXiAVt oriof fu* A»riw>> I 

Address ■_ ■ A pt ■ 

Crty I 

State Zip I 




Send me a TREE Creative Computing Catalog 


J 
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lee ' BSAVER — C. Wright 
110 ' — laakv acmn -- 
120 SCREEN 0ICOLOR 2, 0lCLS 
130 FOR A-1 TO 24 
140 PRINT STRING* (70, 78)) 

1S0 B-B*1:IF B>7 THEN B-1 
160 COLOR B 
170 NEXT I LOCATE 1.1 
160 * -- aava aoraan — 

190 DEF SEG*&HB800 

200 BSAVE‘lil*naaa*,0,6H100e 

210 CLS 

220 PRINT -Nov hit any key' 
230 IF INKEY***' THEN 230 
240 ' -- load Bcraan -- 
2S0 BLOAD'f ilenama 


Figura 4; BSAVER. BAS program to save a 
TEXT screen to your disk and then load it 
back onto the screen. 


However, using the short programs in that 
article fills your disk very rapidly. I 
wanted to save a screen without taking up 
so much disk space and found a way to do 
this. Instead of saying 

BSAVE "fllsnaine",0,&h4000 

just use 

BSAVE "fllenaine",0,&hl000 

This will store 4,000 bytes rather than the 
16,000 specified in the original program. 
The program in Figure 4 shows how it 
works. 

Charles Wright 
Hcxlgenville, KY 


120 

SCREEN l.OtCLS 


130 

FOR A«10 TO 310 STEP 

10 

140 

FOR B*10 TO 190 STEP 

10 

150 

CIRCLE (ApB)a6*A NOD 

3*1 

160 

NEXT: NEXT 


170 

REN 



Figure 5; Patch to BSAVER. BAS in Figure 4 
that demonstrates how saving only dhJOOO 
bytes (using BSAVE "filename" ,0,AhI0OO) 
will actually save only 'A of a graphics 
image to the disk. After typing in the 
program in Figure 4, replace lines 120-170 
with the lines below. To save the entire 
graphics image instead of just 'A of it, 
change line 200 to read: 200 BSAVE 
"pix" ,0,&H4000. 


It's true that you cart save an entire TEXT 
screen in just 4K bytes, since the PC han- 
dles fuU-width text screens as 2,(X)0 
bytes — one for each character (80 col- 
umns X 25 rows) — plus an extra byte for 
each character's attribute (its color and 
whether or not it's blinking). You can even 
save40-widthtextscreensinJusi2K. But it 
takes 16K to store graphics images both in 
SCREEN I and SCREEN 2. 

For procrf, after typing in the BSAV- 
ER. BAS program in Figured (which saves 
a text screen), change the program by typ- 
ing in the patch in Figure 5 (which makes 
BSAVER create and save a graplucs 
screen). All that will be saved is a quarter 
of the total image. To save the entire 16K 
graphics image instead cf just ‘A of it, 
change line 200 to read: 2<X) BSAVE 
"pix" ,0,&H4000. 


Patch Patch 

James Thompson’s patch to GRAPH- 
ICS. COM (User-to-User, PC Volume 3 
Number 23) is only a partial solution to 
solving the line feed problem on a Gemini 
lOX printer. Once the screen has been 
dumped, the line feed is restored to 32/ 
216, which the Gemini interprets as 36/ 
144. This causes a line feed half again as 
large as normal. To remedy this, you also 
enter the DEBUG conunand 

-e 0250 18 

to change the decimal 36 (hex 24) to a 
decimal 24 (hex 18). 

Gary B. Gordon 
Wcxxlinville, WA 

Thanks for the update. 


Share Your Discoveries 
Tell the world about your latest discovery 
through User-To-User, and we’ll pay you 
$50 for your trouble, plus an extra $25 if 
you submit it on a disk. 

If you send a disk, please include a 
printout of your submission to ensure 
against damage in transit. Mail your con- 
tributions to: User-To-User, PC Maga- 
zine, 1 Park Avenue, NY, NY 10016. ■ 
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PC Tutor 


RAM Surplus Chips 

Q: / own an IBM-XT with two floppy 
drives and two hard disks in an expansion 
unit. This XT now has 768K of RAM — 
I28K above the regularly addressable 
640K. 



How can I regularly address this addi- 
tional I28K so the full 768K is instantly 
available upon booting — or preferably 
earlier, when the XT goes through its diag- 
nostic routine? 

If this is not possible, can I convert the 
extra I28K into a RAMdisk? Is software 
available to do either or both of these 
things? 

Q, S. Camus 

Metro Manila, Philippines 

A: IBM's personal computers have an 
upper limit of 640K of useable memory for 
a very good reason. In the system's mem- 
ory organization, the IBM monochrome 
card is located at 640K and the color/ 
graphics card is located at 672K. Also, 
there isn’t much memory area left above 
those two cards, since the hard disk driver 
is located at BOOK and BASIC and the 
ROM BIOS ate located at 962K, 

You might be able to place 64K of the 
memory at 864K (ODOOOOh), but a RAM- 


disk program would give you a 64K 
RAMdisk at best, since it probably 
couldn't link that chunk of RAM with that 
in another area of memory. A RAMdisk 
that size would be hardly worth it. 

My suggestion is to try to sell your extra 
1 28K chips. As you can see, there really is 
no hole available where 128K could ht. In 
fact, that extra RAM is now overlaying 
your display adapter’s memory. I'm sur- 
prised that it hasn’t interfered with your 
displays yet. 

By the way, IBM's new Enhanced 
Graphics Adapter is located at 572K, 
which will probably bother an awful lot of 
people who now have PCs with 640K. 


Serial Port Switching 

Q: / tried the BASIC version of your print- 
er port switching program (see PC, Vol- 
ume 3 Number 18, page 384 ) and found it 
to work as you said. 

I have an IBM PC with two asynchro- 
nous ports, so Td like to use a similar 
switching program to choose between the 
port used for my plotter and the one used 
by a modem. 

/ modified your program to address the 
BIOS data pointer for the COM ports at 
(XMOdXXX) and (X)403XX)2, switching be- 
tween hex values 03 and 02. 

My program worked fine as far as 
switching the ports was concerned, but 
when / attempted to send data to either the 
plotter or modem while connected to 
COM2, the keyboard would lock up and 
Td have to reboot the PC, 

I cannot alter my plotting or communi- 
cations software to redirect serial output 
to COM2 because both these programs 
are compiled. What are the reasons for the 
keyboard" s locking up and the lack of 
response from the PC? 

Gerald Jarmus 
Milwaukee, Wisconsin 


DON’T LOSE 
YOUR TAX 
DEDUCTION 

The Tax Reform Act of 1984 
requires a usage log to support 
deducting your microcomputer. 

MICRO.LOG maintains the log 
for you with quick, menu driven 
log in and log out. 

MICRO.LOG prints your log and 
calculates usage percents by de- 
duction categories you define. 

S $39.95 m 

Write or call for brochure. 

Greyrock Software 

P.O. Box 1458 
Ft. Collins. CO 80522 
(303) 223-0563 


CIRCLE 153 ON READER SERVICE CARD 


UBI Compuler Services. Singapore. 
(UBICS), one of Asia’s major 
multinalionals, has developed a 
strong position in turnkey application 
software assignments in the follow- 
ing areas: 

( 1 ) Packages pertaining to PC's 
transportable across the 
market of a specific catego- 
ry defined by the architec- 
ture and OS. 

(2) Application packages on 
S-80 series of Sperry ma- 
chines or conversion of ap- 
plication packages from 
other systems to S-80 family 
of machines. 

UBICS also has an Information 
Technology Division in India with 
over 25 operational computer centers 
and over 75 highly skilled computer 
professionals on its rolls. We have 
over 50 standard application pack- 
ages presently operational, and we 
will be able to undertake turnkey pro- 
jects at short notice. 

Parties interested in meeting our Pro- 
ject Team may get in touch through 
our New York office: A.U.B.l., 535 
Fifth Avenue, Third Fl(K)r Annex. 
New York. NY 10017. (212) 
949-6220, Attention: Mr. Bharat 
Bhise. General Manager. 

I CIRCLE 107 ON READER SERVICE CARD 
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? 


Nowyoa can organize you copies of 


PC MAGAZINE 


Now your magazines can be a hand- 
some addition to your decor, well or- 
ganized. and easy to find, thanks to 
these durable library-quality cases or 
binders. They're made of luxury-look 
leatherette over high-quality binder 
board. And both styles are custom-de- 
signed for this or any other magazine 
you save, with size, color and imprint 
selected by the publisher. FREE 
transfer foil included for marking dates 
and volumes. 



Magazine 

binders 

holds your issues on 
individual snap-in rods, 
combuiing ihem into 
one volume. $7 95 each. 
3 for S22 50; 6 for $42.55 
Mixed titles OK for 
quantity prices 



Open- 
back cases 

store your issues for 
individual reference 
$6.95 each; 3 for $19-75; 

6 for $37 50 Mixed titles OK 
for quantity prices 



For faster service. 

CALL TOLL-FREE 
800 - 526-0790 

On NI only 201-540-0445) 




PC Magazine 

PO Box 5120. Philadelphia. PA 19141 
Please send Q Cases Q Binders 
TTIIE 

PC Magazine 


“I 


□ PAYMENT ENCLOSED $_ 


$1 00 per order for postage and handling Out 
side USA add $2 50 per unit ordered, send US 
funds only 

n CHARGE CMinimum$lO); 

B American Express □ MasterCard 
Visa 

— Elxp Date- 


City- 
State/Zip- 


•ResidentsofPAadd6%salestax ^ 
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A; Switching those 2-byte words (03 and 
02) between the two locations should work 
fine if and only if the plotting and 
communications programs are using the 
BIOS routines when transferring data. 
First of all, make sure you're exchanging 
each full pair of bytes, not just the single 
bytes at 0040:0000 and 0040:0002. 

Any reasonable communications pro- 
gram for the IBM PC will use interrupts to 
transfer information. This means that the 
program won't use the BIOS when receiv- 
ing a character from the modem. Instead, 
whenever a character is received, a signal 
to the computer is generated — the inter- 
rupt. This interrupt will activate a back- 
ground task that reads the character and 
places it into a buffer. 

This interrupt technique should be very 
familiar to you since it's also the way that 
keyboard input always works. On the key- 
board. this feature is called type-ahead, 
and it allows you to type during disk 
accesses or while a program is working. 
For example, you can type the next DOS 
command while DIR is generating a list on 
the screen without losing any characters. 

With a modem, that kind of response is 
essential. Without it, the modem's pro- 
gram would cause the loss of characters 
whenever you did anything at the same 
time, such as send information. The PCyr. 
by the way, doesn't support keyboard and 
serial interrupts as effectively as the PC; 
with the PCjr, characters you type while 
the disk is working get lost. 

Given that a communications program 
uses interrupts for receiving characters, 
you should find that changing the BIOS 
pointers around 0040:0(XX) will, at best, 
send signals to the right port, but nothing 
will be received. A worse possibility is 
that your changes will cause the wrong 
interrupt routine to be set. This could ea.s- 
tly cause the system to lock up when a 
character is received. 

As far as your plotter's software goes, 
it's not as important for a plotter to have 
interrupt-driven input/output (I/O), so in- 
terrupts aren’t as universal here as with 
communications software. I don’t know 


which program you’re using for plotter 
output, but some such programs (particu- 
larly print spoolers) use interrupts. 

I suggest that you always keep the mo- 
dem on port 1 but try the plotter on port 2. 
You may find that plotter output works 
fine there. 


The PATH Not Taken 

Q: I am a little concerned about the 
answer you gave about the use cif tree 
structures and the PATH command (see 
‘ 'Subdirectory Directions. " PC, Volume 
3 Humber 20, page 372). 

According to the DOS manual and 
some personnel at IBM's technical assis- 
tance center in Boca Raton, the PATH 
command can only be used to search for 
files having the extensions of .COM, 
.EXE, and .BAT. in other words, the 
PATH commands cannot be used to 
search for data files. These include all 
BASIC programs, word processing text 
files, and spreadsheet data files. 

When you try to find a file by its ' ‘prop- 
er” name, the PATH command causes 
each directory to be searched three 
times— once each for .COM, .EXE., and 
.BAT extensions — before switching to the 
next directory in the path. 

IBM's advice was to set up a root direc- 
tory containing only the appropriate sub- 
directories and the files necessary to boot 
the system. The appropriate subdirecto- 
ries here would include one containing 
.COM files, one with .EXE files, one with 
.BAT files, and an additional subdirectory 
for each of your applications programs. 

The PATH command for such a direc- 
tory structure would be this: 

PATH Ci\)C:\COI1|Ci\EXE|Ci\BAT 

IBM advised me not to extend the tree 
structure any further. / can see various 
reasons for organizing the hard disk with 
Just two levels — the root directory and its 
subdirectories. One reason is that each 
additional subdirectory that you define 
will use up a minimum of 4. 096 bytes of 
storage. As a result, an elaborate tree 
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structure can waste a significant amount 
of disk space. 

Larry Goss 

Evansville, Indiana 

A: In that earlier column that you cite, the 
method I illustrated consisted primarily 
of single-level directories, as you now 
suggest. My reasons for this and my style 
of directory organization, however, were 
distinctly different from those you des- 
cribed. My main reason for creating a di- 
rectory or subdirectory isn'ttooptimizethe 
speed of a file search but to organize the 
hundreds of files on a hard disk into groups 
of files that are most frequently used 
together. 

First, I don't think you need to be 
alarmed by how much disk storage is con- 
sumed when you create a subdirectory. On 
a disk, a subdirectory is treated just like a 
file. Each does take up 4,0% bytes on a 
hard disk, but each file also takes up at 
least 4,0% bytes. The significance of 
these facts, however, is relative. If your 
hard disk has at least 10 megabytes of stor- 
age, you could create 100 subdirectories 
without particularly missing the disk 
capacity that they used up. On a double- 
sided floppy disk, however, a subdirectory 
only requires 1,024 bytes. Also, you can 
change the minimum file size to a smaller 
amount if you desire. 

If IBM itself was truly concerned about 
disk space being exhausted when numer- 
ous subdirectories and files are created, 
why would it have set up AUTOEX- 
EC.BAT files with only a single charac- 
ter — the letter G — in some of its recent 
programs? In IBM’s case, the reason was 
to standardize a group of programs to all 
have the same start-up procedure. The 
general point is that it's usually worth cre- 
ating additional subdirectories and files if 
doing so will contribute to the user’s con- 
venience. 

Second. I do not recommend that you 
devote three subdirectories exclusively to 
.EXE, .COM. and .BAT programs, as 
you say IBM had suggested. This would 
be fine if all you do is run those programs. 


but otherwise the arrangement seems silly. 
The purpose of subdirectories is to orga- 
nize the large number of files available on 
the hard disk into smaller, logical groups, 
not to divide files mechanically for no 
functional reason. 

If the only reason for grouping files by 
their extension names is to save the 5 sec- 
onds (at most) requited to scan through the 
subdirectories, you'd do better by not 
using subdirectories at all. In that case, 
you wouldn’t need to bother with the 
PATH command either. 

Do I use more than one level of subdi- 
rectories? Certainly. I usually use the low- 
er levels for files I rarely access. For exam- 
ple. I put the utility programs that came 
with my non-IBM hard disk into a second- 
level subdirectory that is contained within 
my directory of DOS programs. This 
seemed an appropriate place to keep those 
hard disk utilities, and I never have trouble 
finding them. 

However, I didn’t bother putting this 
second-level directory into the search 
path. How often am I going to initialize 
my hard disk with those programs, any- 
way? Adding them to the path wouldn’t 
speed things up often enough to be worth- 
while. Instead. I save a bit of time when 1 
run DIR, since there are fewer files to 
examine in the DOS subdirectory and 
there’s one less directory that has to be 
dealt with at the root level. 

In your efforts to speed up file search 
time, most of the infomiation you’re act- 
ing on is dependent on undocumented 
aspects of the DOS 2.0 implementation. 
Who knows what sequence DOS 3.1 (or 
4.0, or 5.0) will use for searching paths? 
Are you willing to spend time reorganizing 
your hard disk to adjust to the way later 
releases might operate so you can save a 
little search time? 


The PC Tutor solves practical problems 
and explains points of general interest. If 
you’d like to see your questions answered 
here, drop a line to PC Tutor. PC Maga- 
zine, One Park Avenue, New York. NY 
10016. ■ 


SOMEBODY 

Has To Hava Tho Lowost Pricas! 

IBM PC, 2S6K, 

320K Disk Drive, 

Persyst Color Card. 

Amdek 300 Monitor, 

DOS 2.1 PLUS - A 
10MB HARO DISK 
SUB SYSTEM All 
For Only: • 

$2609.00 



(We configure and lest the system tor you at no extra 
cost) 


MONITORS 


AMDEK 300 $135 00 

AMOEK 300A $149.00 

AMOEK 310A $165 00 

PGS HX-12 $475.00 

PGS MAX-12 $195 00 

PGS SR-12 $625 00 

IBM MONOCHROME DISPLAY $260 00 

IBM COLOR DISPLAY $590 00 


PRINTERS 


EPSON FX 80 $489.00 

EPSON FX 1 00 $689 00 

EPSON RX 80 $265.00 

EPSON RX 80 FT $349.00 

OKIDATA82A $299 00 

OKIDATA83A $569 00 

OKIDATA 92P $399 00 

OKIDATA 93P $649 00 

OKIDATA 84P $799.00 

OKIDATA 2410P $1999 00 

TOSHIBA P1351 $1399.00 

NEC SPINWRITER 3550 $1650.00 

NEC PINWRITER 80 COL $720.00 

NEC PINWRITER 136COL $960 00 

BROTHER HR.25 $699 00 

BROTHER HH-35 $925.00 

SILVER REED 500P $465 00 

SILVER REED 550P $570 00 

SILVER REED 770P $995.00 

(Accessories on NEC 6 OKIDATA PRINTERS AVAIL.) 


DRIVES 


TANDON TM-10O.2 $199 00 

SLIMLINE DRIVES: TOSHIBA $165 00 

TEAC 55B $165 00 


MULTIFUNCTION BOARDS 


AST 1/0*1 SER & 1 PAR $179 00 

AST SIX PACK 64K. 1 SER & 1 PAR $269 00 

QUADBOARD 64K $269 00 

QUADBOARD 64K. Is. Ip. GAME PORT $299 00 

IBM COLOR GRAPHIC $225 00 

IBM MONO/PRINTER $230 00 

PERSYST COLOR $199 00 

PERSYST MONO/PRINTER $215 00 

HERCULES GRAPHIC $34900 

64K RAM UPGRADE KIT $50 00 

PEACOCK COLOR CARD W/PP $215 00 

STB GRAPHIX PLUS II $375 00 


MODEMS 


HAYES SMART MODEM 1200 $46900 

HAYES SMART MODEM 300 $209 00 

HAYES 1200B PLUG IN MODEM CARO $42900 

OUBIE PC 212A/1200 INTERNAL $275 00 

OUBIE212E/1200 EXTERNAL $299 00 


HARO DISKS 


10MB HARD DISK SUB SYSTEM INT. $850 00 

10MB HARD DISK SUB SYSTEM EXT $1025 00 

TALLGRASS TECHNOLOGY! 

12MB W/TAPE BACKUP $2750 00 

20MBW/TAPE BACKUP $3199 00 

35MB W/TAPE BACKUP $4350 00 

INTERFACE IBM $125.00 

POWER BACK-UP SYSTEM $47900 


GENERAL 


MAXELL DISKETTES MD2 $35.00/box 

CONTROL DATA DISKETTES $25,00/txw 

DEYTRONIC KB51S1 $199 00 

PARALLEL CABLES $25 00 


Many other products available. Please 
call for Low, Low PrIcesI 



(714) 838-7930 


2640 Walnut Avenue. Unit K. T ustin, CA 92660 
Prices & availability subject to change without notice 
IBM is a registered trademarti of IBM Corporation 
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AFSr AND IBM 
MAKE GREAT COMPUTERS 

CIA IMPROVES THEM 


WE TAKE OVER WHERE THEY 
LEAVE OFF 

With a full line of internal and external hard 
disk drives in a wide range of storage capaci 
ties to suit your needs. As well as a newly 
introduced 3.3 megabyte floppy 
disk subsystem. All designed to 
provide fast, reliable storage for 
the AT&T PC, IBM PC and 
compatibles. Convert your IBM 
PC or compatible into an XT 
with our subsystems— all at the 
lowest prices anywhere. 



10 MB Hard Disk 
Subsystem 
Internal $ 885.00 
External $1 ,265.00 

10 MB Hard Disk 
Subsystem with a 
3.3 MB Floppy 
Disk Drive 
External 
$1,995.00 

20 and 40 MB Hard Disk 
Subsystems, internal or external 
mounts, with or without 3.3 MB 
Hoppy Disk Drive also available. 


•//*/'#■ f f 

i t t' I’ I r 


WE GIVE REAL MEANING TO THE 
WORDS “VALUE ADDED” 

We don’t stop at providing solutions to your 
mass storage problems, CIA can solve all 
your business computing needs. 

As an approved AT&T Value 
Added Reseller with years of 
experience in turnkey systems, 

CIA brings you the full line of 
AT&T computers— from the PC 
6300 running all the popular 
IBM compatible software 
under MS-DOS,* to the 3B 
family of UNIX* based 
multi-user computers 
with customized 
software to meet 
your needs. We also 
have the PC 6300 in 
a multi-user multi- 
tasking system running 
XENIX* and MS-DOS. 

Before you spend 
more, call the source for 
all your business computing solutions. 

Computer Integration Associates 



= = 450 E. Kennedy Blvd. 

— Lakewood, NJ 08701 

SB S S (201)370-3900 
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Real Estate Returns 

Real estate offices have their pick of quality software performers. 
EZ-RE Investor helps individuals evaluate investment options, while 
DataBroker’s forte is keeping a multitude of listings in order. 



T he typical software needs of a 
real estate office go far beyond 
the analysis of information. In 
the last issue. I reviewed three programs 
that did just that. (See ‘‘Real lnve.st- 
ments: Gaining the IJdge," PC. Volume 
4 Number 2.) Here are two real estate 
programs with different focuses: a 1-2-3 
overlay package and a program for com- 
plete office management. 

EZ-RE Investor performs fewer tasks 
than the programs discussed in the last is- 
sue hut does accomplish its intended 
functions in a very handy way with the 
assistance of 1-2-3, A helpful tutorial 
gets you started. 

The program has four basic functions. 
With RENTHOUS you can examine a 
variety of options for purchasing a sin- 
gle-unit residential property using up to 
three mortgages. All calculations are 
made to help you determine the highest 



EZ-RE Investor 
LB Associates, Inc. 

8817 Skokie Lane 
Vienna, VA 22180 
(703)938-9093 
List Price: $50 

Requires; 256K RAM, Lotus’s 1-2-3 
(Release 1 A), one disk drive, printer. 
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rate of return. The EQUISHAR function, 
similar to RENTHOUS, is designed for 
the investor who is buying a property 
with the expectation that a tenant will pay 
all of the expenses. The INVESTOR 
function is a 1-2-3 template that allows 
you to evaluate just about any real estate 
investment venture. MORTGAGE lets 
you print out a loan amortized over a pe- 
riod of up to 45 years (and in an impres- 
sive format with compressed print). 

The overlays ate designed to accept 
modification for any special require- 
ments. Although 1 didn't receive a man- 
ual with my review copy of the software, 
there were instructions — 20 pages of 
them — that were quite adequate. How- 


ever, to use the templates, you must be 
familiar with 1-2-3. 

The EZ-RE Investor may not be a huge 
commercial success, but it is a good 
package for someone interested in the 
four areas it covers. The logic of its com- 
putations is sound, and the results are 
first-class. 

Getting Organized 

Of the five real estate packages I have 
examined, only DataBroker from Data- 
Broker Systems addresses the problems 
of organizing a real estate office and 
keeping track of information. This com- 
plete real estate management system is 
capable of working with some popular 
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word processing programs now on the 
market and is available in versions de- 
signed for single or multiple offices. 
Another aspect that sets DalaBroker 


apart from the rest is that its manufactur- 
er will sell you either the software alone 
or a complete hardware and software 
package, including a PC-XT. 


Like EZ-RE Investor, DataBroker is 
divided into four logical areas: Sales 
Management, General Ledger, Accounts 
Payable, and Escrow/Trust Accounting. 
With these modules you can accomplish 
many useful tasks. 

Subprograms let you keep track of the 
activities of sales associates. Year-to- 
date figures can be recorded by number, 
name, office, commissions, units sold, 
and volume. Sales figures can easily be 
compared with those of previous years. 
Detailed reports also provide compara- 


DataBroker is 
divided into four 
logical areas: 
Sales Management, 
General Ledger, 
Accounts Payable, 
and Escrow/Trust 
Accounting. 

tive analysis of actual sales with sales 
goals. Commissions can be organized 
and managed to avoid delays. The sys- 
tem even prints commission checks as 
well as other types of checks. 

The program is slow at points because 
it must change back and forth between 
modules; however, there are no really 
problematic delays. The menus ate self- 
explanatory and well thought out, and 
the selections have been carefully de- 
signed with the user in mind. 

Until now, keeping track of listings 
was a function no real estate software has 
offered. DataBroker' s Sales Manage- 
ment module handles the task well. In 
this area, as in the rest of the program, 
the reports are impressive and thorough, 
and the options are plentiful. The infor- 
mation provided includes active listings 
by territory and price, listings aging re- 
port, source of listings report, listings ex- 


PH f ECIMI106Y 10 WOIK ON 



flE HOMAN eOOY. 


With 

healthaide 

The Exercise & Nutrition Anaiysis Software 

PROFESSIONAL QUALITY 

• For Individuals or for Groups 

• Expandable Special Purpose Data Base 

• Sophisticated Graphic Analysis 

USER PERSONALIZED TO MEET YOUR SPECIAL NEEDS 

• Perfect for 

CONCERNED INDIVIDUALS ATHLETES HEALTH CARE PROFESSIDNALS 
DIETICIANS EDUCATDRS DIABETICS 

CARDIAC PATIENTS 

EASY TO USE 

• You don't have to be a computer expert to put It to work for you I 

• An on-screen dictionary of food codes simplifies entries 

• Friendly user support 

All this for only $79.95! 

Available through your local software or computer dealer 


♦ 


PROGRAMMiNG TECHNOLOGY CORP 

7 San Marcos Place, San Rafael CA 94901 
(415) 485-5601 
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piration report, summary of office list- 
ings and sales, detailed office listings 
and sales, and source of listings and 
sales. Furthermore, all this information 
can be printed out in just about any order, 
depending on office needs. Such built-in 
flexibility is a luxury more programs 
should offer. 

The General Ledger and Accounts 
Payable modules are equally thorough. 
From invoicing to the balance sheet, a 
complete set of accounting records can 
be produced. 

Added Attraction 

A real plus for DataBroker is its 
Escrow/Trust Accounting module, 
which maintains and tracks escrow-fund 
transactions and escrow banking ac- 
counts. Reports are compiled by contract 
number, general ledger number, bank 
number, or date. Escrow transactions are 
posted to the DataBroker General Led- 
ger system and are reflected in fmancial 
statements. Anyone in real estate under- 
stands the importance of such records 
and recognizes the need for absolute con- 
trol. The DataBroker system provides 
control that would stand up to the most 
stringent accounting audit. 

Because this package is so extensive 
and complex, it requires much training 
and effort to use effectively . Taking it 
one step (or module) at a time is probably 
the most effective way to introduce 
DataBroker into a real estate office. 

As with all such decisions, the choice 


DataBroker, Version 2.0 
DataBroker Systems 
1717N.NaperBlvd. 

Naperville, IL 60566 
(800)323-2749 

List Price: Software and training: single 
office system, $2,595; multiple office 
system, $3,995. 

Requires: 192K RAM, hard disk, one 
disk drive, dot matrix parallel printer. 
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of which real estate software to use designed to do. Thus, real estate profes- 
comes down to personal preference and sionals have their choice of several effec- 
individual need. Each package reviewed tive, quality software programs geared to 
in this two part series can do the job it is meet their business needs. ■ 


Lost your data? c 
Bring ’em back alive. 

Through the magic of s 

file recovery with 

The Norton Utilities'^ 




Featuring the legendary UnErase 
Life insurance for Your Data 

If you’ve ever lost vital data, you know what it's like. 

If you haven’t, consider yourself lucky. 

Enter The Norton Utilities, Version 3. 

Honest to gosh file recovery. 

Featuring the legendary UnErase. ” 

If it can be done, we’ll bring ’em back alive. 

Can you afford to be without it? 

It’s life Insurance for your data. 

Disks out of control? 

Tame that data. ^ 

With the disk management tools of 

The Norton Utilities. m 

Featuring the Hard Disk Helpers. W-e 

If you've got a fixed hard disk or stacks of diskettes 

you know how tough it can be to manage and keep ^ 

track of it all. Enter The Norton Utilities, Version 3. 

Practical disk management tools. They find those 

files. They show those directories. They search for ^ ^ 

data. They put your directories in order. They’re the \ 

hard disk helpers (for diskettes, too). ^'1 1 

Twice voted ’“World Clets" best utilities - PC World V \ M 

Winner ol Softalk popularity poll! Softsel best-seller. | il 

The N.Y. Times says ‘“don’t compute without them.” I 

User's groups '“They set a standard for the industry. " 

Data recovery ^ 

Disk management 

Norton Utilities .mumu 

and more! TheNorto 

w , « available at Cor 

The Norton Utilities, Version 3. or order c 

Featuring the legendary UnErase. P«t«r Norton 

Everybody says they™ terrific. 22,0 Wll,hir, 

We say theyre $99.95. Santa Moniof 

Got an old version? Upgrade for $25. Phone orders (2 

Just send a check and your old disk. Visa and Masten 






Nobody does it like Norton 

The Norton Utilities 

available at Computerland, other 
dealers Or order direct for $99.95: 
Peter Norton 
2210Wil8hire Blvd. 

Santa Monica, CA 90403 
Phone orders (213)399-3948 
Visa and Mastercard welcome 
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Price Changes 
Occur On A 
Daily Basis. 
Please Call 
1-800-343^1 




Price Changes 
Occur On A 
Daily Basis. 
Please Call 
1-800-343-8841 


MEGADISKTM HARD DISK DRIVE SYSTEMS TOLL FREE ORDERING 1-800-343-8841 

p. , IBM/PC; Ikndy 1000, TRS/80 Modete 1/II1/IV/4P, Compaq. Eagle, Sanyo, 

^ Ikva, PC ^rkalikes. Color Computers, Apple/Franklin, Heath/Zenith, Max/80 
Complete with Hardware, Cables, Software and Quikfit Installation 

5 Megabytes Internal Mount starting at $ 449.95 

10 Mcgaivtes Internal Mount starting at 599.95 

20 Megabytes Internal Mount starting at 1,199.95 

5 Megabytes External System starting at 649.95 

10 Megabytes External System starting at 849.95 

20 Megabytes External System starting at 1,299.95 

3 . 3 MegalQles Kodak Ba^up System starting at 599.95 

Streaming Tkpe Backup System starting at 899.95 

r»rhc A».n.ku. IBM/Heath — DOS, 1.0, 2.0, 2.1, 3.0, or later — Apple Franklin — DOS 3.3, Prodos 

uu!> systems Avauaoie. xrs/ 80-LDOS, TRSDOS 6.x, Ncwdos/80. Dosplus, CP/M, COCO EX)S, Max/80 LDOS, OS9 

WARRANTIED FOR ONE FULL YEAR — FARTS AND LABOR — 24 HOUR SERVICE — CALL TOLL FREE — 1-800-343-8841 


FLOPPY DISK DRIVES 

Our Disk Drives ire UL approved — Our Floppy Drive Cabineis and Pourer Supplies 
are Underwriters Laboraiory Listed and have passed the required Federal 
Communications Pan IS Smion B-EMI/RFI tests. 

Wkmai) OR aH disk drives b orc IrH yean parts aad labor. Wbrraat) or Hoppy disk 
drii« power tappUet is five (S) yean, ia wamaly or ool of warraaly service b 24 boor 
iara-a-roBRd oa all dbk drives. 

Tandoa — Fall Height Drives 

lOO-l Single Sided 40 ik Bare $128.00 

In Case with Power Supply 169.95 

Dual Drives in One Cabinet 329.95 

100-2 Dual Sided 40 tk Bare 165.00 

In Case with Power Supply 209.95 

Dual Drives in One CalHnei 384.95 

Half High Drives 

65-1 Single Sided 40 tk Bare 125.00 

In Case with Power Supply 159.95 

Dual Drives in One Cabinet 309.95 

65-2 Dual Sided 40 Ui Bare 145.00 

la Case with Power Sopply 179.95 

Dual Drives ia Oae Cabiaet 349.9S 

65-4 Dual Sided 80 tk Bare 165.00 

In Case with Power Supply 199.95 

Dual C^ves in One Cabinet 359.95 

TCAC Half High Drives 

55A Single Sided 40 tk Bare 140.00 

In Case with Power Supply 169,95 

Dual Drives in One Cabinet 319.95 

55B Dual Sided 40 tk Bare 160.00 

In Case with Power Supply 199.95 

Dual Drives in One Cabinet . . 359.95 

55F Dual Sided 80 tk Bare 180.00 

In Case with Power Supply 219.95 

Dual Drives in One Cabinet 389.95 

Applc/Fnaklla Dbk Drives 

35/40 Track in Case with Cable and Software 159.95 

Controller Card for Two Disk Drives 49.95 

Combination Price for Disk Drive and Controller 199.95 

Commodore Dbk Drives 239.95 


COLOR COMPUTER DISK DRIVE SYSTEMS AND ADD IN PRODUCTS 
40 Track Single Head Drive with Case, Power Supply, Cable 

Controller, Insiruciion Booklet, Diskettes $279.95 

Above with Dual Drives in One Cabinet . . 413.95 

40 Track Dual Head with Case. Power Supply, Cable, 

Coatrolbr, lastrorlioa Booklet, Diskettes 219.95 

Above with Dual Drives ia Oae Cabiaet 429.95 

128 Memory Upgrade Kit 129.95 

Dual DOS Switch 19.95 

With Second DOS System — JDOS, RSDOS. Micro DOS 48,00 


TRS/80 HARDWARE 
Model I Starter System — Delivered by UPS 
Oae Siagb Sided Dbk Drive, Case, Cable, Power Sopply, 

TRSDOS 1.3 and Manual $220.00 

Model lll/IV Easy to Install Disk Dnve Systems . . 309.95 

Memory Upgrades — 4116 and 4164 starting at 1.50 ea. 


ALL IN-STOCK FTEMS SHIPPED WITHIN 24 HOURS. SAME DAY SHIPPING 
PROVIDED BY REQUEST WITHOUT ANY EXTRA HANDLING CHARGES. 


COMPUTERS 

AR of our compolcn come with a full oae year Whrraaly — Parts aad Labor — 24 
Hour Service or aM ia stock parts. 

IBM/PC-256K Two Ro|^ Drives, One Ybar Warranty $1,893.00 

With Monitor Card and High Resolution Monitor 2,195.00 

IBM/PC-256K 5 Megabyte Drive, One Floppy Drive 2.495.00 

With Monitor Card and Monochrome Monitor 2,693.00 

10 Megabyte System 2.695.00 

With Monitor Card and Monochrome Monitor 2,995.00 

IBM Lookalike Monitor 800h x 650v resolution w/cable 199.00 

TRS/80 Model IV Computer I28K Dual Drive RS232 1,095.00 


PRINTERS 

Dot Matrix 
Star Micronks 

Gemini X-Series Parallel 120 CPS starting at $259.95 

Delta 10/15 160 CPS surtingat 424.93 

RadU 10/13 200 CPS starting at 649.93 

Panasonic 1090 249.95 

Daisy Wheel 

Silver Reed 440 80 Column 12 CPS 315.95 

550 132 Column 19 CPS 439.95 

770 132 Column 36 CPS 895.00 

Olympia 132 Column 14 CPS with Form and Tractor 399.95 

Star Micronics 100 Column 18 CPS 352.95 

Apple/Franklin Printer Interface w/Criphics and Cable 84.95 

Printer Cables starting at 19.95 

Printer Paper — Microperf Edge 1000 Sheets 16.95 


F.LECTRICAI. 

Surge Protectors — Line Filters — SL W'aber — 6 Outlets with Switch . 
Uninterruptable Power Supplies — Panamax 250 Wati-15 Minute 


MODEMS 

Volksmodem 300 Baud 

Signalman Mark X Audodial . 

Mark XII 1200/300 Baud Aulodial . . 


ADD IN BOARDS FOR THE IBM 

STB — Rio Plus I28K 

Super Rio I28K . 

Ciaphix Plus 

Graphics Plus II 

I^llel Printer Pon 

Serial Port 

Monochrome Board with Parallel Printer Port 

Quadram — Quadboard 512 I28K 

Quadcolor I 

Quadcolor 11 


MISCELLANEOUS 

Ditkcflct ia 10 Pack from S 12.95 

Twoprini Switches from 99.95 

Disk Drive Cables from 16.00 

MainienaiKe Cleaning Kits 12.00 

Parallel Printer Buffers 16K 149.95 

Floppy Disk Drive Cables 

1 Drive 16.00 

2 Drives 18.95 

Heaih/Zcniih 2 Drive Cables — Shielded 39.95 


SOFTWARE SUPPORT, INC 

1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Hours: Mon. thru Fri. 9:30 am to 5:30 pm (E.S.T.) Sat. 10 am to 3:30 pm 

SERVICE POLICY — Our Professional Technical Staff Is Available To Assist You Monday Through Saturday. 
WARRANTIES — Disk Drives — One Full Year Parts And Labor. Floppy Disk Drive Power Supplies — Five (5) Years. 
SERVICE — 24 Hour Ihm-A-Round On All In-Stock Parts. Dealer inquiries Invited Please Call 

ToU Free 1-800-343-8841 

For Our Latest Price Saving Specials. 
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Riarmaceutical 
Riches On-Line 


The Knowledge Index, while not primarily directed at physicians, 
has eight useful medical databases, including a full-text 
pharmaceutical database that is a real gem. 


Note: This is the concluding part of a 
three-part series evaluating services that 
access on-line medical databases. 


K nowledge Index, a less-expen- 
sive and easier-to-use subset of 
Lockheed's huge Dialog data- 
base, may not consider the medical mar- 
ket its primary source of customers. 
However, along with a variety of data- 
bases intended for many businesses, 
Knowledge Index features eight data- 
bases designed specifically for the medi- 
cal profession. Some are extremely use- 
ful and offer information unavailable 
anywhere else. 

Three databases contain Medline ref- 
erences for various grouping of years. 
The fourth is International Pharmaceuti- 
cal Abstracts. All four of these are found 
on BRS/Colleague as well as Knowledge 
Index (see “A 22-Hour Library Card,” 
PC, Volume 3 Number 24). Three more 
databases that contain biosis previews 
(research in the biological sciences) for 
various years may be mote valuable to 
the research-oriented biologist-physician 
than to the clinician. Drug Information 
Fulltext, the last database, is the one 1 
found most attractive and is unique to 
Knowledge Index. 

Medline searches are simple and fast. 
Because Knowledge Index is a prompt- 
less system, unlike others, no menus 



slow you down. This system makes the 
search system more difficult for begin- 
ners to use, but the necessary commands 
are not difficult to learn. By following 
the instructions in a simple-to-under- 
stand manual, you can begin using the 
system quickly. 

If You Need Help 

If you need more help while on-line, 
type Help and the name of the database of 
interest. If you need general advice about 
the Knowledge Index, then type Help 
only. After a very brief practice session, 
you should have no trouble at all. In addi- 
tion, 2 hours of free service are included 
in the start-up charge so that while learn- 


ing the basics, you needn’t worry about 
the costs of the service. 

Lots of Topics 

An especially valuable feature of this 
service is the on-line index of topics you 
can search for. By entering a few letters, 
you can tell the system where to start, 
then you can scroll through the key 
words until you find the one that most 
closely suits your needs. This feature 
helped me avoid some problems 1 had 
when performing searches while using 
BRS and Minet. An example is confu- 
sion caused by different spellings of 
burnout. 

Although Knowledge Index searches 
generally tend to be easier to conduct be- 
cause of the index, inexplicably to me the 
service failed to retrieve all the Medline 
documents I found with BRS. (To see 
how this service compares to others in 
my sample searches, see Figure 1 .) 

A Real Gem 

Drug Information Fulltext is the gem 
of the service. This useful resource con- 
tains "the complete text of evaluative 
monographs from the American Hospital 
Formulary Service (AHFS) and the 
Handbook on Injectable Drugs, both 
published by the American Society of 
Hospital Pharmacists.” 

From this file, you can extract any in- 
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formation you want about a drug — toxi- 
city, chemistry, dosage and administra- 
tion, drug-to-drug interactions, lab test 
interference, pharmacokinetics, and 


uses. You can find out, for example, 
whether two drugs administered intrave- 
nously will precipitate if given through 
the same tube, how long a drug remains 


active once it has been mixed with a dilu- 
ent, or how serum levels might vary in a 
particular patient with hepatic or renal 
dysfunction. 
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The Best Part 

More important to me is the way the 
information is prepared and displayed. 
Each monograph is written by an expert 
panel after a review of the available liter- 
ature (cited on-line). The panel compares 
the manufacturers’ claims and actual 
clinical experience and discusses the dif- 
ferences between the two. The result is 
an authoritative, current, and concise 
summary of the drug and its characteris- 
tics, presented in a coherent and useful 
manner. The text is updated quarterly 
and revised each January. 

However excellent it may be, the Drug 
Information Fulltext database requires 
you to you use your native intelligence. 
If you search for “hypothyroid,” you’ll 
get a 2-page summary of the thyroid 
gland’s pharmacology — and 12 other 
documents warning against the use of 
certain drugs by the hypothyroid patient. 
If you put in a request for “migraine,” 
you’ll get 42 documents outlining drugs 
that exacerbate as well as treat that afflic- 
tion, At times, you are required to be 
more specific about the aspect of the drug 
you’re interested in by distinguishing, 
for instance, its toxicity from its general 
use. 

Time Out 

Knowledge Index has some limita- 
tions, and the most severe is its hours of 
operation. You can get information at 
these times; Monday through Thursday, 
from 6 p.m. to 5 a.m.; Friday, from 
6.p.m. to midnight; Saturday, from 8 
a.m. to midnight; and Sunday, from 3 
p.m. to 5 a.m.; all Eastern Standard 
Time. If these hours are inconvenient to 
you, you can subscribe to Dialog instead 
or to both services. Keep in mind, how- 
ever, that Dialog is much more expen- 
sive and more difficult to leam, tuid it 
uses a different set of commands from 
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How Knowledge Index Stacks Up 


Service 

Search 
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GTE/ 

MINET 

Knowledge 

Index 
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8 
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and nursing 
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5 

22 

Diaphragmatic 

pacemaker 
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8 


Figure 1 : Cumpared to BRS and GTE, Knowledfte /m/ex /uid moderate .wr w.c.r /im/in^ ditto. 


those of Knowledge Index. Otherwise, 
the price is right, the information valu- 
able, and the ease of use more than ac- 
ceptable. 

The on-line database is the best thing 
to happen to medicine in a long time. If 
the concept is properly developed, we’ll 
all have improved medical care at lower 
cost, regardless of where the service 
takes place. 

EJach major entity now providing this 
type of service contains features the oth- 
ers lack: GTE boasts a disease database; 
BRS, a full-text critical-care library; 
Knowledge Index, the Drug Information 
Fulltext. The information is presented in 
a useful and accessible way. None, how- 
ever. has yet succeeded in creating a ser- 
vice that fills all relevant needs. But costs 
are low enough that it's possible to use all 
these services concurrently. ■ 
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Technicah Bulletin 


"Ndr2’in a series 


SUBJECT:. Engineering. a LAN. for, Maximum. Flexibility. 


Quantum Software Systems Ltd. proudly announces QNX 2.0 — 
the Ultimate Distributed Network Operating System. ONX 2.0 Is^ 
now available for the IBM-PC, IBM-AT, PC compatibles, DEC 
Rainbow and TANDY 2000. If you have been waiting for a Real- 
time Multl-tasking Multi-user Operating system with fourth 
generation LAN support, then ONX 2.0 can offer you today what 
the competition can't even begin to promise for the future. 

ONX 2.0 Integrates the Local Area Network architecture right 
into the heart of the operating system, at the fundamental level 
of intertask communication allowing tasks to communicate 
transparently with other tasks across the whole network. This 
means that any task (program/application) may access ANY 
serial port, ANY printer or ANY disk on the network. There are 
no artificial restricitons. Every PC with a disk Is a potential file 
sen/er. PCs without disks will automatically BOOT over the 
network. 

QNX on the IBM-PC AT; 

QNX is the only Multi-tasking Multi-user Operating system 
available for the AT. It is available in both networked and single 
machine configurations. At about 2.5 times faster than the ONX 
8088 PC based systems, and to times faster than other multi- 
tasking operating systems on the same processor, QNX is the 
ideal program development environment. 


un-committed processing resource. This is ideal for real-time, 
process control, data acquisition and data communication 
applications. 

Global Communications: 

ONX supports a full implementation of X.25 allowing connection 
to public networks such as Telenet and Datapac. This allows you 
to link geographically separate LANs together providing tnje 
global area networking. 

Cost Effective Growth and Flexible Solutions: 

QNX is affordable, and will work with the PCs you use today and 
those you will use tomorrow. You may mix and match different 
brand PCs on the same QNX network with absolute ease. Multi- 
user expansion may be accomplished by adding terminals to 
PCs or PCs to the network. You can start your multi-user 
application on a single PC with t to 10 attached terminals. Once 
your single processor starts to show signs of degradation, add 
another PC and connect terminals to the new processor. It the 
disk becomes the major bottleneck, you may add hard disks to 
other attached PCs to distribute the processing. Applications 
which are very CPU intensive may wish to limit a single user to 
each processor and expand the system with low cost diskless 
PCs used as work stations. QNX does offer a truly cost effective 
and flexible solution to your applications needs. 


0/S Computer Processor Measured time 

QNX ™ IBM-PC AT 80286 480 usee 

XENIX TM Intel-286 . 80286 4,930 usec 

File Security: 

Designed with extensive file security features, ONX 2.0 provides 
login protection with network wide file permission checking 
b^ed on 255 groups of 255 users. In addition, each PC user 
may control network access to devices attached locally to their 
machine. 

Distributed Processing: 


Portability: 

QNX 2.0 is portable. The operating system is Independant of the 
physical local area network. It is available In a form suitable for 
porting to other 8088/8086/80186/80286 computers in the 
consumer, educational and industrial market place. QNX is 
ROMable and can operate in as little as 128Kb RAM. 

DOS Compatibility; 

PC-DOS version 2.1 can run as a task under the QNX 1 .2 or 2.0 
operating systems. QNX will also allow transparent access to the 
DOS file system partition and floppies. 


The QNX LAN supports distributed processing as well as 
distributed devices. Tasks may be executed on remote stations 
as easily as they may be executed on the local work station. 
This allows pure processing elements (PCs without keyboards or 
displays) to be plugged into the network to be used as an 


QNX Products; 

QNX Kernel 

Editor and Utilities 

C Compiler & 8086 Assembler 

Basic Compiler 

Qbol (dibol) Compiler 

Pascal Compiler 

Full Screen Multi-terminal editor 

Document Formatter 


QNX Distributors: 


Canada: 



Real Time Spelling Checker 
Electronic Mail 
Icon Menu Generator 
Isam file utility 
DOS Access Kit 
SofPlan Spreadsheet 
Networking Board 


Quantum Software Systems (613) 726-1893 
Kanatek Micro (613) 726-1907 
Peripherals Plus Inc. (514) 364-5554 
Micro Managers of Texas (512) 341-9544) 
Xmit A.G. (Switzerland) (41) 57-311125 
Analysis Sistemas (11) 280-5930. 
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Big machine Chess 
now on PCs! 

The co-author of Duchess, the program 
that beat the Russians presents 
ChessWright for your 

A decades work with topK'lass Chess programs 
results in a maior breakthroi^h in ease ot use! Enter 
mewes with Arrow keys or m AtgebraK or Oestnpliw 
Cheu Notation. 
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IBM pc' compatible 



PARTS FOR ABOVE: 
A>wer Supply 6SW *190 
Color graphic card S320 
8088 main board MSO 
Bar* board $so 
Keyboard from SI SO 
ONc conirotlar S220 
CASE SI 


S4K Appla • 
compatlbla 


•Add 5% as shipping charge 
-Full repair & guarantee available 

ABC C OlPUT ERa LTD. PM: (804) 2SA2BS4 8 
888 1. HABTBtO fT.. WNCOUVBt. BC CARkOA VIA 
^ TELEX: 04-51338 ABC 
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Your 

floppy disk 
should be a 
BASF Flexydisk- 

.. S-|39 

5'/." ~ S-IS? 

KX.OIN MXkbOF KNONiV 

31 /j" S 35 ? 

SOLD If) DOa(S OF FIVE ONLY 


tremendous seloction of software 
books. sccotsoriM and supplies 
U»TO 50% OFF' 

_ . SOFTWAREFORIBMPC 

dBoM 111 MS MiHItmolo MS 

FramoKOrk MS Symphony 429 

Homo Accl. Flu* as Wordsiar 2000 299 

MfUlirattIo 199 WotdatarProPac 2S9 


ABC data products 


Mil ADAM AVE. I 

dl9-2«J-54M 


MOIIOO.CAa»1IS 

•00^54-1555 


Apple Macintosh. IBM-PC. XT. hard 
disks. Eagle. Compaq. Columbia. NCR 
Olivetti. Leading Edge. 

All peripherals and Components 

Printer. Epson. Okidata. Genimt. Radix. 
NEC. Plotters/printers 
Monitors: Disk 
Drives. Modems. Diskettes 

SOFTWARE FOR PC & MULTIUSERS 

SOURCE COMPUTERS 

COMPUTER EXPO. INC 
(213)208 0352 (213)208-0259 

(213)906-1984 (213)906-1634 


diskettes 


5V4" 

specify soft, 

10 or 16 sector 



Minimum Order 50 


Single sided A C C 

double density I eww c 


2 . 08 . 


Double sided 
double density 
Certiried Check - Money Order • Personal Check Allcw up 
to 2 weeks for personal checks to dear Add S3 00 per 100 
or pan to each order tor U PS shipping charges 
kj Residents add 6% sales tax 

^5V2>^/V/7iF /NC 

178 Route 206 South. RO. Box 993 
Department C 

Somerville. N.J. 08876 • (201) 874-5050 

IrBnTssjONRKA^SSSviocrARnW 


^ PROMPT DELIVERY!!!! 

S SAME DAY SHIPPING (USUALLY) I 


'’8087-3 

Co-Processors $131.97 


DYNAMIC RAM 


256K 

2S6Kx1 150 ns 

$17.47 

64K 

64Kxi 120 ns 

3.77 

64K 

64Kxi 150 ns 

2.97 

64K 

64Kxi 200 ns 

3.07 


EPROM 


27256 

32Kx8 300 ns 

$37.50 

27128 

i6Kx8 250 ns 

13.57 

27C64 

8Kx6 200 ns 

12.47 

2764 

8KxS 250 ns 

650 

2732A 

4Kx8 250 ns 

6.37 

2716 

2Kx8 450 ns 

3,31 


STATIC RAM 


6264P-15 BKx8 150 ns $19.57 

6116P-3 2KK8l50n$ 

437 



W*»>rC*'0 VI‘iA O' UPS CASH COO 

Factory New. Prime Parts jsPvri 
MICROPROCESSORS UNLIMITED 

M 000 souih Pwxia A»* /Q4g\ 267-4961 

eeoos OK 74*21 

PrIOM ahown abova am tor NovamOar 29. 1994 


CUT". RIBBON COST 

^ -J* 

Jr* 


Re-ink 
most \ 
fabric 
ribbons 
with only 
one machine 



INK MASTER 

M59.00 


' No Fuss No Mess 
' Simple to Use 
' Versatile 
' Adjustable 




E-ZEE INKER 

*39.50 

BORG 

INDUSTRIES 

525 Main Street in Iowa: 319987-2976 

Janesville. Iowa 50647 visa MC accepted 


HIDEY 

10MB fllR^Iek 

for PC an^competjpies 



Keybt 

Multiple picfWer outlets 
Integrated appearance 
Plus ... low price 

Personal Micro Computers. Inc 

275 Sanu Ar>a Court. SunnyvaW. CA ^4086 
(408) 737 8444 




ON RFADKW SKKVK E CARD 


FREE 

CATALOG! 

Just let us know and we ll mail 
you a FREE Creative Comput- 
ing Catalog-16 pages filled 
with bodes, buyer's guides, 
magazines, and more! 

lb get your FREE catalog, 
write to: Creative Computing 
Catalog, Dept NA9X, 39 East 
Hanover Ave, Morris Plains, 

N] 07950 


BASF 

FlexyDisks® 

5V4" 



specify soft. 

10 or 16 sector 


Minimum Order 20 


ingle side A OC 

double density I aOw c 


1 . 65 . 


Double side 
double density 

Hire teclors In UPrary 6oi eniy add .15 
Cerpfied Check - Money Order - Personal Check AHow up 
to 2 weeks tor personal checks to clear Add $300 per 100 
or part to each order tor U PS shipping charges 
NJ Residenis add 6% sales tax 

eixV*-o4f^ce. me 

178 Route 206 South. PO. Box 993 
Department C 

Somerville. N.J. 08876 • (201) 874-5050 

fcSuTsMO^EkPERsTRyirrCARn^B 


We Help Bring 

Your Family Together 

6 Types of Charts and Sheets 
Indices 
User Fields 

Notes, Footnotes and Sources 
No Limits 

Adapts to Your Hardware 
Comprehensive 
Easy to Use 
And Much, Much More 


S<‘nd (or brochure 
And umpic printouts 
pAmilv Roots 
includes de- 
Uiled trunuAl 
And 2 full dis- 
kettes o( pro 
grams for your 
Apple 11** or 
rRM PC* 



Family 

Roots 


QUINSEPT, INC. 

P.O. Box 216. Lexington. MA 02173 (617) 862-040-1 
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L^al Equalizers 

PC Law and Advanced Legal Software take over the financial side 
of office management for small law firms. These programs do the 
work of the support staffs employed by big-time firms. 


M ost small law firms have only 
one or two secretaries and no 
other support staff, so both 
the attorneys and their secretaries end up 
doing data entry when their offices be- 
come computerized. As a result, they 
don’t have extra time to learn how to use 
the computer and software. 

For this reason, software aimed at 
small law firms must be easy to use. A 
program that offers 1 ,000 different man- 
agement reports would be worthless be- 
cause the attorneys neither need nor have 
the time to use them. The ideal solution is 
a basic package that offers time keeping 
that is integrated with billing, aging of 
accounts, and invoicing, plus a general 
ledger that maintains client balances and 
checkbook balances and also provides a 
few simple reports. 

PC Law by Alumni Computer Group, 
Ltd. , and Advanced Legal Software, 



PC Law 

Alumni Computer Group 
1911 Kennedy Rd., #200 
Scarborough, Ontario MIP 2L9 
(800) 387-9785 
Lfat Price: $1,495 

Requires: 196K RAM, hard disk, PC- 
DOS2 j^. 
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vides all the basic journals and check reg- 
isters. For example, when you bill a cli- 
ent, the program automatically creates an 
entry in the accounts receivable pro- 
gram. Payment not only eliminates the 
accounts receivable but also enters the 
receipt into the ledger. Besides routine 
reports, you can also generate profit and 
loss statements, balance sheets, and am- 
ortization tables. 

' \ PC Law comes in a standard IBM-size 
looseleaf binder with two disks. The 
152-page manual includes a 45-page tu- 
torial, and although it is sparse on de- 
tails, it sufficiently covers the main 
points. 


from Advanced Legal 

Software, attempt to meet these criteria. 
Both offer the basic time-keeping and 
billing functions that make a computer- 
ized system useful to attorneys who gen- 
erally bill on an hourly basis. However, 
they differ greatly in their approaches. 

The Ultimate Package 

PC Law strives to be the ultimate, 
fully integrated program for the small 
law firm. It offers time keeping, docket 
control, client lists, management re- 
ports, a tickler (calendar/diary), and a 
general ledger system. In addition to 
keeping track of time and easing direct 
billing through these time records, it pro- 


Coded Copying 

Although you can duplicate the pro- 
gram disks, the copy-protection scheme 
requites that you contact the publisher to 
obtain a code number during the initial 
setup. This number, which seems to be a 
combination of your firm name and the 
program’s serial number, is different for 
each user. And because the firm name 
appears on most printouts, there is little 
incentive to make illegal copies. 

The system is command driven, but 
you can press ? to bring up a help screen 
that gives all possible choices. I liked the 
help screen but found the editing features 
restrictive because they ate basically lim- 
ited to the Backspace key . (conHnued) 
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Illustration: Kimbeiiy R( 


LAW 


Especially valuable features of PC 
Law include its ability to read the date 
from the system and the integration of the 
general ledger. Moreover, you can enter 


costs as operating expenses or overhead 
or by referring to particular file numbers. 
The program also provides for partner- 
ship allocation. The tickler system al- 


lows up to 700 reminders for appoint- 
ments, court appearances, or messages. 

In spite of its pluses, PC Law falls 
short in its billing system. When you 
“bill” a file in the main program, an in- 
voice is written to a separate file and giv- 
en a sequential invoice number. You 
must run a separate invoice program, 
which has it own pecularities, to edit 
and print the invoice. You also need to 
remember the invoice numbers that you 
wish to edit. 

The Alumni Group plans to correct 
most of the billing problems in its next 
version of PC Law. It also plans to give 
PC Law the ability to automatically print 
periodical statements of certain files. 

A Different Approach 

Advanced Legal Software's design is 
modular: the time-keeping and billing 
package is separate from the calendar/ 
docket control system and the expanded 
reports module, even though all the 
packages work and interface with each 
other. ALS has no general ledger capabil- 
ity, but the manufacturer plans to write 
separate modules to interface with popu- 
lar general ledger programs. 

Perhaps because of ALS's design con- 
centration and modularity, it is more ver- 
satile and provides more reports and ca- 
pacities than PC Law in almost every 
category. For example, ALS contains 
180 billings codes instead of only 2 per at- 
torney as in PC Law, and its maximum 
number of attorneys is 40, rather than 20. 
ALS has no constraints beyond disk size 
for clients, time entries, and calendar en- 
tries. 

The ALS documentation discusses ac- 
counting and computer systems and de- 
scribes how to operate the programs, but 
is too lengthy and confusing. 

On the positive side, ALS makes ex- 
cellent reports, provides a valuable demo 
program, and has the ability to use 
“noun” and “verb" codes that custom- 
tailor time entries so you can minimize 
typing. Of course, you can also make 
noncoded additions. PC Law allows only 


IT'S A MODEM! 

IT'S A PHONE IT'S BOTH 


t 





4 




,^pecial 
li^ductory Price 


The Ameritec™ modem Is a 
300/1200-baud Intelligent 
modem inside a high-quality, 
two-line telephone. It lets you 
mix voice and data easily, and 
it all fits into one small 
desktop footprint -with less 
cable tangle. 


shipping and handling 


ssUh 


Order through PC Brand 

f-OOO-722-7267 

(in New York State. (212) 410-4001 


b.- 


That's a clever modem in there -aorospeed. autodial, autoanswer, full duplex, 
asynchronous Bell 103/212A compatible. Works with all RS-232C-equipped systems. 
It’s so intelligent it's Hayes compatible. How compatible? It runs with Smartcom ir“, 
Hayes’ own communications program, and other packages designed for the Hayes. 

It’s all the telephone you need, too-2 lines, selectable pulse/tone dialing, 
memory-dial with installed battery back-up and hold. Together, 
modem and phone give you instant switching between voice and data, and vice 
versa, without disconnecting and calling back, plus data monitoring -with its own 
volume control. Yet the Ameritec modem sells for the price of a high-speed modem 
alone. It's like getting 2 full-function telephones free. And the Ameritec modem is 
U.S. made and carries a 2 year parts and labor limited warranty. 

Q O p p H«y«* A Sm*ncom iradcmtna of Hay** MoocompuW Product*. Inc 

Arwriioc <• • tradonwk of AmoiMc Corp PC Brand * tradotrurh of PC Brand 
Copyngnt e IM* Amomoc Corp 


345 East 86th St.. NY. NY 10028 
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one, not two, code entries in addition to 
free-form text. 

The Posting Process 

The ALS and PC Law billing opera- 
tions also differ. Although bills can be 
printed at different times with ALS, you 
are required to “post" the information at 
the close of a month. Among other 
things, this process erases the details of 
your time entries and leaves only bal- 
ances, clearing disk space for future en- 
tries. PC Law flags billed records, so 
they will not appear improperly in future 
statements, but it does not erase them 
from the system. You must purge them 
once you close a file. 

Using ALS you must run through more 
menus and questions than with PC Law. 
Although this lengthy process reminds 
you to change settings and parameters, it 
can also slow operations. One excellent 
feature of ALS is a warning message that 
prompts you to turn on the printer before 
printing begins. 

Both ALS and PC Law have toll-free 
support lines and very knowledgeable 
and helpful staffs. Those at the Alumni 
Group were particularly forthright and 
helpful. 

PC Law is probably the better choice 
for a solo practitioner because of its 
straightforward approach, ease of setup 
and use, and significantly lower cost. 
However, the program’s billing portion 
needs improvement. 

On the other hand, ALS offers greater 



Advanced Legal Software 
Advanced Legal Software, Inc. 

S24 Cooke St. 

Honolulu, HI 96813 
(808)526-9502 

List Price: Time/Billing module, $1 ,995; 
Calendar and Expanded reports mod- 
ules, $495 each. 

Requires: I28K RAM, hard disk, PC- 
DOS2-r. 
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flexibility and more time-keeping func- 
tions but at the expense of a fully inte- 
grated, one-write system. In addition, 
both the costs, attributed to its modular 


approach, and the time necessary to leam 
the system make this program more suit- 
able to a larger firm that can devote more 
time and resources to it. ■ 


SPRING 


“DON’T 

SHOOT” 

YOURSELF 

JUST BECAUSE YOU CAN’T FIND THE 
SOFTWARE YOU WANT 

AT A PRICE YOU CAN 
AFFORD! 

SUBSCRIBE to Potomac Pacific Engineer- 
ing's New Quarterly Disk Magazine. 

FOUR TIMES A YEAR PPE will publish 

a different "magazine”, sent directly 
to your home. Each will contain a 
complete and newly written, business 
oriented program. Full versions, not 
demos. 

NOT PUBLIC DOMAIN software! At PPE 

we write our own material. 

FROM THE SAME PEOPLE who 

brought you: 

• DATABASE OF STEEL 

• SPREADSHEET OF STEEL 

• EXPERT SYSTEM OF STEEL 

SOURCE CODE with all programs. Most 
programs are written in basic for easy 
modification. You will receive both 
the source and compiled code. 

ONLY $37.95 for 4 issues 



SU MMER 

Decision 

Analysis 

o- 

0 

_ F ALL 

Accounting^ 

o- 

WINTEF^ 

Financial 
Analysis •¥: 

O' 

0 


L. POTOMAC PACIFIC ENGINEERING INC. 

Box 2027, Gaithersburg, MD 20679 (301) 977-1469 

Enclosed is $37.95 send the next four ^ Programs subject to change. 

issues to: * R^Quires IBM PC, XT. JR. AT, 

Compatibles with 126K. 

Mam« *20 to 50 pages Of documentation on 

each issue printer required to print documentation" 

.. . • $37.95 on DSDO disks $42.95 on SSDO disks not 

•" available on 1 .2m disks. 

• Md. residents add 5% sales tax. Outside USA add $6. 
City/State/Zip • No C.O.D., P.O. or Credit Card orders. 


It 

an disk 
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DISCOUNT PRICES PLUS 
FREE SHIPPING 



IBM PC 

PC-2 w/64k ram 
and keyboard 
(drives & controller extra) 

$1195 


SOFTWARE 


dBase III $399 

Framework $389 

Volkswriier deluxe $159 

Turbo-Pascal $45 

Wordstar (ProPak) $259 

Norton Utilities ... $ 59 

Crosstalk XVI $129 

Hayes Smartcom II $110 

Koala Rad w/software - - $ 99 

Sel-FX+ $ 49 


DISK DRIVES 



TEAC 55B 

Vi Height. 5'A' Double Sided 

40TRK. 48TPI $135 

CDC 9409 

5M* Double Sided 

40TRK, 48TPI . $169 

Tandon TM 100-2 

514' Double Sided 

40TRK. 48TPI $169 



MODEMS 



HAYES 

Hayes 300 Baud $209 

Hayes 1200 Baud $475 

Hayes 12(X3 B (internal) $419 


MONITORS 


PRINCETON MONITORS 


HX 12 RGB (690 X 240) . $475 
MAX 12 Amber 

Monochrome $175 

AMDEK 

310 A . . $175 

300 A ... $159 

300 C $149 


MISCELLANEOUS 


Keytronics 

KB 5151 Deluxe Keyboard $199 

8087 Math Coprocessor 

Chip $145 



• Low Power Miniscribe 
Hard Disk • Western 
Digital Controller 
lyr. warranty 
$675 


BOARDS 


AST 

AST Monograph Plus Lotus 123 
graphics on monochrome card, 
parallel port, clock/calendar 
(optional serial port) . $349 

AST I/O Plus Serial port, clock 
calendar (optional 2nd serial 
port or parallel port). . . $129 

optional serial or 
parallel port . $35 

AST Memory expansion board 
w/64k, upgradable to 384k, 
clock/calendar, includes 
Superspooler and Super 
drive $239 


HERCULES 

Monochrome/Craphics Card 


w/parallel port $339 

Color/Crai^ics Card w/parailel 

port $189 

PARADISE SYSTEMS 
Multi-display board (both 
monochrome & RGB) $329 

PERSY5T 

Monochrome Adapter Card 

w/parallei port $199 

QUADRAM 

Multifunction Board-new 


expanded Quad Board w/64k 
(upgradable to 3B4k), clock 
calendar, parallel & serial ports, 
game port, I/O bracket and 
Quadmaster software . . $269 

Quad Color I color/graphics 

card $195 

Quad Color II (Add-on) . $229 



COMPAQ 

PORTABLE 


• 256K RAM 

• Two disk drives 

• Parallel Port 

• DOS 

Call 



EPSON 

Call for current low prices. 


TEXAS INSTRUMENTS 
TI855 w/Tractor Feed . $729 


jUKI 

6100 (18 CPS. Par-13’) . . $429 


OKIDATA 

ML 92 (160 CPS, Par 10’) $429 
ML 93 (160 CPS, Par-15’) $659 
ML84P (200CPS, Par-15') $759 


SMITH-CORONA 
D-200 (120CPS, fric/trac NLQ 

mode) $439 

D-300 (140CPS, fric/trac NLQ 
mode) $599 


HEWLETT-PACKARD 

HP 7470A Plotter 

(2 pen. serial interface) . . $949 

HP 7475 Plotter 

(6 pen, serial interface) . $1598 


OUR POLICY accept Mastercarci, Visa, Money Orders, Certified Checks, Personal Checks (allow 10 days for processing), 
COD, Company/institutional P.O.'s and Wire Transfers. No credit card surcharge. We do not charge your card until we ship (usually within 
24 hours). We pay shipping (UPS ground, fully insured) on orders delivered in continental U.S.A. 

Add sales tax if Texas resident. Prices are subject to change. All equipment carries a new factory warranty. Any return item must be 
accompanied by a return authorization number. For product information, price quotes, technical support and orders call: 

Within Texas (512) 250-1489 Outside Texas CALL TOLL FREE (800) 531-5475 

CompuPdd 

P “Computer Add-On Products” 


RETAIL OUTLET 
S720Bandpra Rd. #14 
San AnJonio, Texa*. 782 38 
512-684-8010 


RETAIL OUTLET 
2894 BeeCave Rd. 
Austin, Texas 78746 
512 327-1825 


RETAIL OUTLET 
1 2034 Research Blvd., # 1 
Austin, Texas 78759 
512-250-8594 


RETAIL OUTLET 
204 E. 6th Street 
Austin, Texas 78701 


MAIL ORDER; 
12103 Technology Blvd. 
Austin, Texas 78727 
512-250-1489 
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CLUB NEWS • EDITED BY JANE MINTZER 


PC User Groups 

This list is a partial directory of PC user group names and 
addresses. Use this listing to locate other PC aficionados who 
congregate in your area or around the world. 


MICHIGAN 


Birmingham Bloomfield IBM PC 
User Group 

c/o Kenneth A.E. Kemen 
534 S. Woodward 
Birmingham, MI 4101 1 
(313) 647-1900 

Southwestern Michigan IBM PC 
Users Group 
c/o R. K. Schmitt 
2320 Crosswind Dr. 

Kalamazoo, MI 49008 
(616) 349-5381 

SEMCO IBM PC SIG 
c/o Darrell Frappier 
P.O. Box 02426 
Detroit, MI 48202 
(313) 532-1390 

Saginaw Valley IBM-PC Users Group 
c/o Barry Kuznicki 
Inacomp Computer Centers 
3580 Bay Road 
Saginaw, MI 48603 

Grosse Pointe IBM PC Users Group 
c/o Michael S. Skaff, Ph.D. 

585 Saddle Ln. 

Grosse Pointe Woods, MI 48236 






Users’ Personal Computer 
Organization 
c/o Skip Osterhus 
219 Schooner 
Lansing, MI 48917 
(517) 321-3425 


MINNESOTA 

Twin Cities PC User Group 
c/o Saunders Miller 
P.O. Box 3163 
Minneapolis, MN 55403 
(612) 473-0307 


MISSOURI 


Columbia PC Users Group 
c/o Jennifer DuPont 
1560 Daniel Boone Blvd. 

Columbia, MO 65201 
(314) 449-7316 

Kansas City IBM PC Users Group 
c/o Bill Meeker 
6020 Walnut St. 

Kansas City, MO 64113 
(816) 444-8709 

IBM PC Users Group of St. Louis 

c/o Dave Zumbro 
P.O. Box 837 
St. Louis, MO 63188 
CompuServe #74405, 1252 

Saint Louis Users’ Group 
For The IBM PC 
Box 69099 
St. Louis, MO 63169 


NEVADA 


Southern Nevada IBM Users’ Group 
c/o Bruce C. Fisher 
3428 South Pino Circle 
Las Vegas. NV 89I2I 


PC will publish a periodic listing of PC user groups. Send new addresses or address changes to “Club News,” PC, One Park 
Ave., New York, NY 10016. New groups and address changes are shown entirely in boldface. 
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Run protected software 
from a hard disk. 

ZeroDisk 

ZeroDlsk lets you put copy protected software on a hard 
disk. The most popular business software packages run 
without floppies. Call us for the latest list of software it 
handles. 

Requirements: IBM PC or XT or compatible 
Hard disk DOS 2 

We accept prepayment by check, or phone orders with a 
credit card. ZeroDisk is available at a price of $75 US funds 
from: 

Quaid Software Limited 

45 Charles Street East, Sixth Floor 
Toronto, Ontario, Canada M4Y 1S2 
Telephone (41 6) 961 -8243 


BACKUP PROTECTED 
SOFTWARE WITH COPY II PC 


COPY II PC Is the backup Insurance you need to protect your software 
investment Voted as third most popular utility in PC World, COPY II PC 
makes a backup of virtually everything. Others may make similar claims, but 
In realify nothlngout performs COPY II PC ... at any price. And In most cases, 
COPY II PC even runs faster and costs less, too! 

COPYII PC formats, copies, then verifies the duplicate disk. It automatically 
uses all the memory in your PC, and adjusts for single/dual sided disk* 
ettes. 

MINIMUM REQUIREMEriTS: 

IBM PC, PC/XT, COMPAQ (and most compatibles) 

64K Memory 
PC DOS (any version) 

One Disk Drive 


Available at your local dealer or direct from: 


C ENTRAL POINT 
Software, Inc. 


OI^LY 

$ 39.95 

I I’liis Shl|>piiH| fV lltiiirfliitqi 


9700 5.W. Capitol Mwy.. lOO/Portland. OR 972 1 9 

(503) 244-5782 M S WELCOME 


fPrcpaymciU Required) 


Backup utilities Also Available For: 

APPLE II, MACinTOSH, and COMMODORE 64 

riiis ptcMliKl is pro\kk‘(l hfr l)u' purpose ol eii.ilkiiiq >oii 1o iii.ikr .rrdiival topics onl>. 


CLUB NEWS 


NEW HAMPSHIRE 

Portsmouth PC Users Group 
c/o Cynthia W. Hairiman 
57 South St. 

Portsmouth, NH 03801 
(603)436-1608 


NEW JERSEY 

Central Jersey IBM/PC 

Information Exchange 
108 Battin Rd. 

Fair Haven. NJ 07701 

North Jersey IBM PC Club 

P.O. Box 497 

New Providence, NJ 07974 

Princeton IBM PC Users Group 
P.O. Box 291 
Princeton, NJ 08553 

The Amateur Computer Group of 
New Jersey 

c/o Carol A. Ziemba 
IBM PC Users Group 
P.O. Box 319 

South Bound Brook, NJ 08880 
(201) 885-3569 


NEW MEXICO 

Albuquerque PC Users Group 
c/o Jennifer Norrid 
PC Support 

512 Chama N.E., Suite C 
Albuquerque, NM 87108 
(505) 265-5171 


NEW YORK 

QNPC 

c/o Jerry Sitbon 

Dept, of Computer Technology 

Queensborough Community College 

Bayside, NY 1 1364 

(718) 631-6207 
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"Farthful renditions ... we were astonished!” 
— James Langdell. PC Magazine 




East Coast Club 

BIBMUG 

c/o Richard Parker 

Buffalo IBM-PC User Group 

ComputerLand 

c/o Don Leslie 

79 Westbury Ave. 

P.O. Box 1487 

Carle Place. NY 115 14 

The National Chameleon 

Buffalo, NY 14221 
(716) 632-1749 

Users Group 

The Northeastern New York 

P.O. Box 28360 

IBM Personal Computer Users Group 

Queens Village, NY 1 1428 

c/o Jim Cummins 

5 Jacob St. 

NYPC: The NY IBM Personal 

Ballston Lake, NY 12019 

Computer Users Group 

80 Wall St., #614 

(518) 399-3016 

New York. NY 10005 

The Mohawk Valley PC Society 

(212) 533-NYPC 

c/o Glenn A. Patton 

9 Homestead Road West 

Hudson Valley Personal 

Clinton, NY 13323 

Computing Club 

c/o Jean Barnes 

(315) 724-4.331 

P.O. Box 6057 

New York University 

Kingston. NY 12401 

Medical Center Personal 

Computer Users Group 

The Manhattan IBM Micro Club 

c/o Dr. James Mihalcik, M.D. 

c/o Helaine Head 

Dept, of Anesthesiology 

360 Central Park West 

University Hospital 

New York, NY 10025 

550 First Ave. 

(212) 222-9027 

IBM PC Users Group of the New 

New York, NY 10016 

York Amateur Computer Club, Inc. 

NORTH CAROLINA 

P.O. Box 106, Church St. Station 

IBM-PC Users Club of 

New York, NY 10008 

Asheville, N.C. 

(212) 864-4595 

c/o Richard L. Davis 

142 Edwin Place 

The Ixmg Island Computer Assoc. 

Asheville, NC 28801 

P.O. Box 280 

Commack. NY 1 1725 

(704) 252-7529 

The Business Computer Club of 

Picture City Personal Computer 

Charlotte 

Programming Club 

c/o T. Scott Brumicy 

P.O. Box 36 

P.O. Box 26822 

Pittsfoid, NY 14534 

Charlotte, NC 28221-6822 
(704) 527-01 10 (days) 

Westchester PC Users’ Group 
c/o David Hodgson 

(704) 399-3074 (evenings) 

822 Pines Bridge Rd. 

Personal Computer Club of Charlotte 

Ossining, NY 10562 

c/o Jerald R. Malin 

709 Madras La. 

Charlotte, NC 28211 

(704) 364-1635 ■ 
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Fferfect Pitch 
for PC 


The Premier Music Composition 
System for the IBM PC 

TuneSmlth/PC* Is the first true music de- 
velopment software for your IBM PC or 
compatible. It can create and play music 
with a melody line played above harmonic 
chords. 

FOR THE MUSIC STUDENT. 
TuneSmith/PC”* can help you study music 
theory. Combine compositions with games 
and other programs, or make the PC part of 
your electronic band. 

FOR THE COMPUTER HOBBYIST, 
TuneSmith/PC'" will turn your PC into a 
musical instrument. It's a great way for the 
whole family to discover their hidden musical 
talents. Ten sample tunes included. 

FOR THE ARMCHAIR COMPOSER, 
TuneSmlth/PC* plays back musical pas- 
sages in a variety of tempos and pitches. 
Forty special function keys make composing 
faster and easier. Built-in HELP screen: 





The system includes a complete spectrum of 
commands for every music editing function & 
provides a continuous display of information 
about the music being played. Friendly 
beeper warns you of musical errors. 

Reauires IBM PC, XT. AT, Jr. or compatible wHh 
96K. 1 8ir>gle-8ldad drive, 80 column display. 


MAIL ORDER OFFER 
$49.95 

(plus $5.00 postage and handling) 

For Visa or Master Card, call Toll free 
1-800-328-5727-«xt 131 

in Minnesota 1-800-742-5685-ext 131 



Or send check or money order to: 
BLACKHAWK DATA CORP. 

307 North Michigan Avenue. Dept. 1A 
Chicago. Illinois 60601 


CIRCLE 104 ON READER SERVICE CARD 






EPSON all models' , 

RXttmdLQlSOO _.,,,«i<«'<C\\' 
atso MEW JX80 


sa/w/M 
and 92/93S 
alfo 2410 |U0 cpa!) 


OKIDATA 


IBM PC 


or 2 drivaa/2S6K. 
10 mg hard disk 


‘1695 


2drvs2 


$2495 


10 mg. hard disk $ 
256K, 1-360Kb drive only 


IBM XT 


3495 


FRAMEW0RKS355 

ASHTON 'TATE 

••'••SPECIAL'*”* 

^355 dBASEI 


COMPUTERS ^ 


PRINTERS 


I 8 M PC 0 XT Sm special *o«e<! 

PC laWi 1 (yiwiiWK 139! 

PC with 1 drivtasOK 1575 

PC with 2 drtvM2S6K 1695 


■““DOT lEATBIX"* 

EPSON RX N 100 Cp6 

RXaOPJTlOOcps.. 


...m 


h lOmg H{V2 drv&2S6K ... 2495 

XT wdhl drive 128K 3449 

XT with 2 drtve&'2S6K 3695 


RX 100 100 cps. 132 col 399 

PXaOerJXM bed price 

FX 100 16b cps. 132 col in 

L0 1500 200 cps MEW magazine 

OKIDATA B2A93M Save 


MONITORS 


92P.. 


I8M MONOCHROME .. 

COLOR 

AUDEK 3006 


DELTA 10 or 15 ... 
RADIX 10 or 15 ~ 


..Special 

scan 


TAXAN ir Green - 


PRINCrON HX.12 467 

SR-12 -649 


“•••DAISY WMEa"^" 
PRIMAGE 1 55 cps. SERPARR — 
w Cul Sheet Feeder - 
BROTHER DAISY WHEEL 
HR-1S. 

HR-2S. 

HH-35 (36 cps) 

JUKI 6100 — 

JUKI 6300 

WABLO 620 

36.. 


630- 


OVNAX DX-1S - 


MODEMS 


12006 IBM NTERNAL .309 

MCROMOOEM I E 209 

ANCHOR MARK XI 259 


C 


DRIVES 




219 

TANDON 100-2 360KB 165 

APPLE DRIVES Sde 149 


QUADRAM 3a4K 

QUADBOARD 


$249 


AST $229 
SIX PAK PLUS 

'£$249 


TEACHHKJ60KB 

SHUGART H HF360 KB 

... 124 
115 

PWBALL 

-.39 

COGHO 10 MG HO WCONTRL. 

-.699 

FROGGER 

26 





( IBM SOFTWARE 

) 





■••••SPREADSHEET"" 
FRAMEWORK Mondly Sp^ — 


( IBM -BOARDS 

) 






HERCULES GRAPHICS . 

... 315 

MULTIPUN — 

“IBM WOROPROCESSORS 

... 136 

HERCULES COLOR New' 

_17i 


MEGAPLUS — 

.2» 

PFS WHrTE - - 

64 

STB GRAPHIX PLUS - 

-.322 

MULTIMATE - 

WORD WMOUSE - 

VOLKSWHITER DELUXE 

PFS PROOF 

249 
....259 
_. 159 

64 

EVEHEX GRAPHIC EDGE - 

HO. CONTTtOLLER 

.. jrv 

-299 

QUADRAM OUAOBOARO W64K . 

.269 

dBASEM 

284 

IBM MONOCHROME 

.249 

dBASE H - 
f^FTLE 

— 355 

64 

PLANTRONICS COLOR PLUS — 
MA SYSTEMS PC PEACOOC 

COLOR GRAPHICS 

1ECMAR GRAPHICS MASTER — 

-358 

CONDOR ■ 

R-8ASE4000 

.... 249 
...279 

-235 

-475 

“•MM MBC*“ 






( IBM ACCESSORIES 

) 

COPY B PC 

— 29 

THINKTANK 











.179 



KEYTRONICS 5151 NEW' 










MOUSE SYSTEkHiOUSe 

.. 139 









( APPLE -BOARDS ) 


VIEWIIAXB0EW'64K 

MAC OtSKETTES 

Ic PRINTER MTERFACE 
SUPER COOLMG FAN 


C ACCESSORIES ) 


PRINTER RIBBONS al makes — Lowtt! 

64K RAM CM SALE 39 

VERBATIM SSrOO (tdreOss 21 


OSOO dskeoes 27 

DY5AN SSOO diskeaes 26 

DSrOO dokaoes .. 


DISK MMDER4>L£XI (75) - 


DISK MMDER WKEY (100) 

SURGE PROTECTOR donpuaaid - 
PTI POWER BACK-UP 200 w 


MOM-BASE Monur Stmts — 
COMPUTER PAPER al makee 
PRINTER STANDS PlemglaB . 
SURGE PROTECTORS 

19 

— Lowl!! 

2636 

--$Ca6 

( ATARI C-64 

) 









GRAPPUR CO COMMOOORE 

99 


WORDSTAR PRO PACK 

a Wordstar e Star Index 
e Correct Star e Mail Merge 


COGITO 

10 MG HARD DISK 


$295 


• W Hi Internal 
■ Controilers 
Card and Cables! 


:699 


SHUGART 

'h Hi-Drives *119 

IBM^” $04 Q 

360Kb drvs. A I 9 
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New On The Maricet 


HARDWARE 

Soft-Touch 

A touch-sensitive screen 
that mounts over the front 
of the IBM monochrome 
or Princeton Graphics color 
monitor, giving the user 
the ability to input data and 
respond to screen prompts 
by touching appropriate 
areas of a display. 

The Soft-Touch device 
uses an infrared scanning 
beam arrangement to detect 
contacts with the screen. The 
complete system consists of 
the bezel frame, an interface 
board that fits a slot in the 
user's PC, and a connecting 
cable. 

The user can program 
applications for the Soft- 
Touch in BASIC or assem- 
bly languages. 

(List price: Available from 
the manufacturer) 

BFANM Corp. 

1704 Moon N.E. 
Albuquerque. NM 87112 
(505) 292-1212 

CIRCLE 677 ON READER 
SERVICE CARD 


FDC-5150/FDC-5152 

Adapters 

Two high-performance 
floppy disk drive adapter 
cards capable of supporting 
8-inch drives, Amlyn, 
Drivetec, and Kodak high- 
density drives (2.5- to 2.7- 
MB formatted storage per 
disk), Irwin 1 10/210 
streaming tape backup 
units, and other types of 


disk drives. Both cards can 
read and write to the new 
96-track high-density 
drives, such as those used 
on the PC AT under PC- 
DOS 3.0. This capability 
allows IBM PCs and ATs 
to share the same high-den- 
sity disks with appropriate 
drives. 

The FDC-5150 supports 
data transfer rates of I2SK, 
2S0K, and 500K bits per 
second, allowing it to 
read/write to either 48- 
track or 96-track drives. To 
these rates, the FDC-5152 


adds a 300K bits-per-sec- 
ond rate, giving this card 
the added ability to read 
and write both 96-track 
and conventional PC 48- 
track disks from the same 
96-track drive, with only 
those limitations shared by 
the PC AT’s own adapter, 
as listed in the PC-DOS 
3.0 manual. 

The use of either card 
provides a low-cost method 
for IBM PC users to obtain 
PC AT storage capacities. 
Both cards employ a pro- 
prietary switching circuit 


that automatically adjusts 
the clock rale to the one 
appropriate for the disk in 
use. The cards allow drive 
types to be intermixed in 
any configuration for up to 
four drives in a single 
system. 

(List Price: FDC-5150. 
$125; FDC-5152. $189.95) 
Micro Mainframe 
II285-E Sunrise Gold Cir. 
Rancho Cordova. CA 95670 
(916) 635-3997 

CIRCLE 658 ON READER 
SERVICE CARD 


jr extender 

An add-on half-height disk 
drive for the IBM PCjr. 
The jr extender drive is en- 
closed in a cabinet de- 
signed to complement the 
PCjr, which plugs into the 
expansion panel on the 
right side of the PCjr. The 
cabinet's chassis also in- 
cludes sockets for up to 
2S6K of added RAM and a 
built-in expansion slot. 

Also bundled with the jr 
extender expansion system 
is the PC-Write word pro- 
cessing system, and an en- 
hanced version of PC-DOS 
2.1, allowing the PCjr to 
run all software for the 
IBM PC. 

(List Price: $845) 

Falcon Technology, Inc. 
6644 S. I96th St., #T-I01 
Kent, WA 98032 
(800) 722-2510 
(206) 251-8282 

CIRCLE 676 ON READER 
SERVICE CARD 



jr extender. Falcon Technology, Inc. 
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SOFTWARE 


SOFTWARE 

MPGRAPH 

A compiled BASIC add-on 
program for Multiplan, al- 
lowing users to create bar 
charts and line graphs di- 
recdy from the output of 
the spreadsheet system. 
MPGRAPH's menu en- 
ables the user to select ei- 
ther zero base or a relative 
base for graphic output of 
Multiplan’ & symbolic out- 
put files. Hard-copy print- 
outs are obtained through 
PC-DOS 2.0’s graphics 
command. 

(List Price: $79) 

Requires: 12gK RAM. 
one disk drive, PC-DOS, 
Multiplan. 

Millett Keller Co. 

921 W. 6th Ave. 
Anchorage. AK 99501 
(907) 279-8441 

CIRCLE 663 ON READER 
SERVICE CARD 


Construction 
Management 
Accounting System 

A menu-driven accounting 
system for construction 
firms and contractors. The 
software features project 
cost-control accounting, as 
well as general ledger, cus- 
tomer and supplier ledgers, 
project checklists, and 
cost-breakdown reports for 
each project. 

Among the software’s 
reports is a Project Status 
printout that reflects all 
transactions entered (pur- 


chase orders and contracts 
included), as well as bud- 
gets and forecast 
ovemins/savings for each 
cost breakdown. Entries 
can be made with auto- 
matic verifications and 
posting to all pertinent led- 
gers, providing continuous- 
ly balanced records. 

(List Price: $950) 
Requires: I28K RAM, 
one disk drive, PC-DOS. 
Hard Hat Software Ltd. 
3545 Atware Ave. 

Montreal, Quebec 
H3H IY2 Canada 
(514) 931^71 

CIRCLE 689 ON READER 
SERVICE CARD 


Res: The Program 
Residency Manager 

A program to make other 
programs RAM-resident 
and to assign character 
string macros to keys. Up 
to nine programs can be 
made concurrently resident; 
up to 56 keys can be rede- 
fined. 

The user can configure 
Res with the included 
Conres utility to make a 
set of programs memory- 
resident automatically for 
specific applications. Dif- 
ferently configured copies 
of Res can automatically 
create integrated multiple- 
program environments, 
each with its own set of 
assigned keyboard macros. 

Any applications pro- 
gram can be made memo- 
ry-resident with the follow- 
ing two exceptions: 


• Applications in which 
the root program uses sepa- 
rate overlay files. In these 
cases, only the root pro- 
gram is made resident. 

• Copy-protected pro- 
grams that require a specif- 
ic disk to be in drive A:. 

To make these programs 
resident, the proper disk 
must be in place during 
initialization. 

A version of Res is also 
available without the key- 
board macro facility. 

(List Price: With macro fa- 
cility, $90; without mac- 
ros, $60) 

Requires: 2S6K RAM, 
one disk drive, PC-DOS. 
SqfLabs 

4(X)E. Anderson Ln., #306 
Austin. TX 78752 

CIRCLE 686 ON READER 
SERVICE CARD 


MicroTutor 
Productive 
Application Series 

A series of tutorial pro- 
grams for learning applica- 
tions such as WrdStar and 
MultiMate, as well as the 
use of the IBM PC, XT, 
and various versions of 
PC-DOS. Features of the 
tutorials include split- 
screen simulation of the 
subject application, several 
user control options, and 
graphics and animation. 
(List Price: $80-$95, de- 
pending on tutorial) 
Requires: l2gK RAM, 
one disk drive, PC-DOS. 
Advanced Systems, Inc. 

155 E. Algonquin Rd. 
Arlington Hgts., IL 60005 
(312) 981-1500 

CIRCLE 673 ON READER 
SERVICE CARD 


New on the Market Submission Guidelines 

1 . Please include the retail price, distribution methods, and 
details of both hardware and software requirements needed for 
an end-user to properly use your new product. For software 
especially, this includes required amount of RAM, number and 
type of disk drives, operating system(s) supported, and any 
peripheral equipment needed. 

2. Releases should be typewritten double-spaced on one side of 
the paper. Copies of advertisements for the product may be 
included, but in most instances we need more information 
about a product than is typically included in an ad. 

3. Include telephone contacts for marketing and technical 
questions. 

4 . If available, include black-and-white glossy photos of the 
product, 4 X 5 in. or larger. 

Please note that all products are run on a space-available 
basis. It is impossible to guarantee publication of a product 
announcement for any particular issue. 

Inclusion in New on the Market is at the exclusive discre- 
tion of the editor. 
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"• I cmnrinr VOTIICMT 


( )|U:»MI/iT 

FREI'FORM • Files anything- names, letters, projects, ideas 

FlUNC • Stores alphabetically, by date, or m outlir^e form 

SYSTEM • Creates indexes, each with hundreds of notes 

• Accesses notes and corresponderKe even white 
you run other software 

SIDEKICK 

SROTIIGHT 

GET ORGANIZED 

NO free-form storage 

Filing limited to irnlex- 
card-size entries 

Minimal free-form fihog 

Some structured storage 

(OMPIETE • Formula Calculator— up to 26 vanables 

SYSTEM OF • Visual Calculator- with electronic paper tape 

TOOLS • Intelligent Phone Dialer— automatically 

inserts & dials access codes 

•Time Management- visual calendar— detailed 
appointment notes 

• Alarm Clock-unlirTXted chimes & visual stgrral 

• Full Correspondence Capabilily-siores. edits, 
and prints notes and letters 

• Rubber Stamping Facility- lags notes with time, 
date, etc 

• 25 Built-in Business Formulas 

• 25 Built-in Business Form Letters 

• Area Code Directory 

NO formula calculator 

NO paper tape with calculator 
NO intelligent dialing 

NO detailed appointments 

NO dock or alarms 

NO correspcmderKe storage 

NO rubber stamps 

NO formulas 

NO form letters 

NO area code directory 

NO formula calcUator 

NO paper tape with calculator. 
NO phone dialer 

NO detaried appointments 

YES. Alarm dock 

NO corresporxience storage 

NO full-screen editing 

NO rubber stamps 

NO formulas 

NO form letters 

NO area code dxectory 

NO formula calculator 

YES. Visual calculator 

NO intelligent dialing 

NO detailed appo^rtments 

NO dock or alarms 

YES. Corresponderrce 

NO rubber stamps 

NO kymulas 

NO form letters 

NO area code directory 

INTEGRATION • All tools work together- All information rs 

OF FUNCTIONS shared automatically or can be transferred 

instantly between tools. 

• All tools use free-form storage. 

• All tools are fully user-tailorable. 

• Notes— can be filed as appointmertts. or 
attached to calculatKxts. reports or other notes 

•Telephorte dialer -searches file for phorte 
number then dials 

•Alarm Clock— triggers note recall when 
appointment comes up on calendar 

NO integration 

NO integration 

Partial mtegraiion- 
cut-ar>d-paste required 

CONCURRENCY • META— co-resKJes m memory with other programs 

• Full one- touch program switching 

• Appointments chime through other applications 

LIMITED. Wilt rK}t chime 
through other applications 

LIMITED. Must load and 
quit from each function 
each time 

NO CONCURRENCY 


THERE’S ONLYONE 
DESK MANAGEMENT 
PROGRAM TO BUY. 



THE DESK ORGANIZER. Not only is it 
the rrwst powertui organizationai soft- 
ware ever produced, it stands as the 
pioneer program in today 's hottest soft- 
ware category — desk management. 

TNE ONIT COMPini SYSTEM 
FOB HUNBSING TOUl BUST DAY. 

Feature by feature, THE DESK 
ORGANIZER is a ciear winner over the 
competition. And there's more to our supe 
riority than immediately meets the eye 

THE DESK ORGANIZER is the only 
complete desk management system 
Which means all its amazing desk tools 
work together — to provide one conve- 
nient environment tor storing and utiliz- 
ing all your work. Imitators of THE 
DESK ORGANIZER offer fewer func- 
tions that can't team up. 

THE DESK ORGANIZER even runs 


alorigside other software. So it's always 
available to help organize your busi- 
ness day. 


IT'S STIll THE lUDEB. 

AND STIll IMPBOVING. 

THE DESK ORGANIZER just got 
better. With a new, faster MS DOS ver- 
sion born to run on the IBM PC, XT, 
PCjr and AT. As well as on Compaq 
and other compatibles. At a new, low 
price of $195. 

Put the most powerful desk manage- 
ment software on your side. THE 
DESK ORGANIZER. Boot it up each 
morning and be more productive — 
all day long. More organized — down 
to every last detail. Even while 
you run other software, THE DESK 
ORGANIZER will give you one-touch 
control of your business day. 


Warner Software, Inc. 

666 Fifth Ave., New York, N.Y. 10103 
(212) 484-3070 


THE DESK ORGANIZER. THE ONLY COMPLETE 
DESK MANAGEMENT SYSTEM. 
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Company Offers FREE 
OVERNIGHT DELIVERY!!! 

New customer service policy expected to set a new standard in the mail order industry! 

BY MEHAEL CHRISTOPHER 


GARDEN CITY, N.Y.— Mr. David W. Pasternack, Presi- 
dent of Logicsoft, a major IBM PC software and hardware 
distributor, has announced the inception of a unique new 
customer service 
policy. . . .free ^ 
overnight courier 
delivery on their en- 
tire product line. 

In a recent inter- 
view, Mr. Paster- 
nack stated that 
“We feel our new 
free overnight 
delivery service will set a new 
standard in the computer 
software mail order industry. 

In a study we conducted, we 
found that in addition to 
competitive pricing, expe- 
dience was a factor utmost in 
our customer's minds. 

Whether their order was $300 
or $3000, the need to get their 
package as soon as possible 
was the same. Under our old 
procedures, between process- 
ing and shipping time, it 
could take up to a week and a 
half to two weeks for an 
order to arrive. With our new 
courier service, an order can 
be processed, shipped,and 
arrive in our customer’s 
hands in only 3 working 
days. . .at no additional 
charge!” 

The company is using 
Emery Worldwide to handle 
the large number of packages 
being shipped each evening 
for next day delivery. “We 
chose Emery for their com- 
petitive pricing structure and 
excellent delivery record”, 
said Mr. Pasternack. Emery 
was quoted as saying, “This 
makes Logicsoft the largest 
single Emery account in the 
New York Metro area. 


LogicsofTs Lowest Price Guarantee Sti Effective 

GARDEN CITY, N.Y. — Logicsoft, Inc. has indicated that 
their long time policy of guaranteeing the lowest prices in the 
mail order market is still being offered and will not be affected 
by their new free overnight delivery service. “We will continue 
to beat any price by $10” a company spokesman said. “We’d 
be crazy to fool with success”, he stated; “since the inception 
of our lowest price guarantee, sales have skyrocketed.” 

When asked how Logicsoft could afford to give their 
customers free overnight delivery plus beat any price by $10, 
they replied “Buying Power”. “Very simply”, they said, we 
buy at the best possible prices and pass those savings along to 
our customers”. 

CONTMUOUS STATIONERY: BIG BUSINESS, 

But “Where’s The Oass?” 

NEW YORK — The growth of Logicforms, Inc., a member of 
the Logic Group, has been phenominal. Mr. Ralph Corso, 
President of Logicforms explains why. “Up until now, buying 
continuous stationery through the mail has been a take what’s 
available situation”. “First off”, he said, “almost all mail 
order firms offer only stock letterheads & envelopes with 
limited typestyles, colors and stock logos from which to 
choose, but, ‘where’s the class’?” 

“The individual style and design of a letterhead”, said Mr. 
Corso, “reflects the professionalism and personality of a com- 
pany and should not have to change because they now have a 
printer and the need for continuous stationery. While other 
mail order firms are limited in the variety they can offer, 
Logicforms specializes in custom stationery. Logicforms of- 
fers a large selection of quality paper, ink colors and special ef- 
fects such as thermography, blind embossing, foil stamping 
and multi-color printing.” Mr. Corso went on to say that 
“whether a customer chooses 
to supply his own artwork or 
printed letterhead, or wishes 
to select from our vast array 
of stock designs. . .We are 
the Logical Choice”. 

For a free sample/pricing 
kit and a handy re-usable 
shipping envelope for art- 
work, simply call toll-free 
1-800-645-3491 or send a 
sample of your current sta- 
tionery for a free firm price 
quote. Mail to Logicforms, 
Inc., 300 Garden City Plaza, 
Garden City, N.Y.I1530 



LOGCIP OF THE MONTH 

Choosing software can be 
mind-boggling. With the 
proliferation of publishers, 
how do you choose. 

Analyze your needs. . . 
what specific tasks do you 
want to perform. Read the 
software reviews; an ex- 
cellent way to evaluate a 
package. Ask around. . . 
you’d be surprised how 
many associates may be us- 
ing a package similar to 
your application. Finally, 
choose the best package 
(not always the most expen- 
sive). Upgrading will end up 
costing you more. Remem- 
ber the key word is research. 

TOLL-FREE SUPPORT A Smashing Success 

GARDEN CITY, N.Y. — A survey of Logicsoft’s toll-free 
technical support policy was done to see if it warranted the 
continued costs of the 800 toll-free number, personnel costs, 
etc. After careful monitoring of these calls (both pre-sale and 
after sale) it was found that 92% of the calls were for legiti- 
mate technical support questions rather than for answers al- 
ready contained in the softwares’ operations manual. As a re- 
sult of the survey, the decision has been made to continue toll- 
free support as an important part of their customer service. 

This service consists of assisting with: • Hardware re- 
quirements • Initial boot-up procedures • Initial software con- 
figuration (printers, disc drive, etc.) • Back-up procedures 
• Defective program determination • Alternative program 
recommendation • Return policy 
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INTRODUCES... 

An Incredible New Service Breakthrough! 


OVERNIGHT 

DELIVERY! 


.We’ll Contiriue To 

■ a nuireT 


SOFTWARE 


* ttO SURCHARGE fer VISA m MaslerCartf * Purchase Orders Wetcemcd trem 
Ouakfted lnitHiiti«flS...NO SURCHARGE! * N« Sales Tai on Orders Outside N.Y 
Stale * Please add 2% tor handling and insurance (Int'l orders add'l.) * Payment: 
MasterCard, VISA. American Eip., C.O.O.. Money Order or Check 


1 - 800 - 645-3491 


SlG-7iinn4:t Canada 416 283 2354 


THE LOGICAL CHOICE T T 

A Member of (be LOfric Group 

300 Garden City Plaza, Garden City. New York 1 1 530 
230199 Swift UR LGS Dorn. Telex 960 1 27 Swift NYK LGS 


SEE REVERSE SIDE FOR ACCOUMTHIB SYSTEMS AMD HARDWARE 


putts suUtct te dwat wWittfi 




INTEGRATEO/SPREADSHEETS 

Enable 

Lowest Price 

Smart Software 

Lowest Price 

Aura 

$299 

Open Access 

$385 

Electric Desk 

$219 

Framework 

$369 

Symphony 

S429 

L0TUS1 2 3 

$309 

Context MBA 

Lowest Pnce 

Supercalc 3 

$195 

Muftiplan 

$135 

TK! Solver 

$269 

GRAPHICS 

BPS Graphics 

$289 

Fast Graphs 

$199 

Chartmaster 

$279 

Srgnmaster 

$195 

pfs:graph 

$ 85 

Graphwnter Combo Pak 

$475 

Energraphics 

$269 

PC Draw 

$295 

Chart (Microsoft) 

$179 


FINANCIAL/SCHEDULERS ^ 

Managing Your Money (Tobias) 

$159 

Financier II 

$115 

Dollars & Sense 

$115 

Market Manager (Dow Jones) 

$229 

Market Analyzer (Dow Jones) 

$269 

Market Microscope (Dow Jones) 

$259 

PCPFP II (Best) 

$169 

Microsoft Project 

SI 75 

Harvard Project Manager 

$319 

Protect Scheduler (Scitor) 

$195 

LARGEST SELECTION OF TAX PACKAGES 

LANGUAGES/UTILITIES 

Corxrurrent CP/M86 w/Windows (OR) 

$225 

Pascal MT + (DR) 

$235 

PL/1 (OR) 

$479 

Display Manager (DR) 

$359 

Access Manager 

Lattice C Compiler 

$269 

(Lifeboat) 

CIS Cobol 86 (DR) 

$299 

$479 

Pascal Compiler (MS) 

$245 

C Compiler (MS) 

$325 

Microsoft Sort 

$159 

Cobol Compiler (MS) 

$495 

Business fosic (MS) 

$369 

Fortran Compiler (MS) 

$245 

Prokey 3 0 

$ 69 

Norton Utilities 

$ 55 

C-Food Smorgasbord 

Crosstalk XVI 

$119 j 
$1^ 


DATA BASE MANAGEMENT 


Knowiedgeman 

TIM IV 

R:8ase 4000 

dBASEIII 

Quickcode III 
Condor III 

Data Base Manager II (Alpha) 

intostar Plus 

Friday 

pts tile & pis report 

Oataease 

Revelation 

pQwerbase 

Versalorm 


$275 

$269 

$295 

$369 

$179 

$325 

$195 

$295 

$169 

$165 

$519 

$759 

$265 

$245 


/wordprocessing 

Wordstar 2000 

Wordstar Pro Pac 

Wofdpertecl 

Microsoft Word with Mouse 

Multimate 

Peachtexi 5000 
Volkswnier Deluxe 
Easywriie^ ll/Speller/Maiier 
Edix & Wordix 
Finalword 
Samoa Word III 
XyWritellPlus 
Think Tank 
Wordpius (Oasis) 


Lowest Price 

$275 

$295 

$289 

$269 

$195 

$169 

$195 

$255 

$225 

$319 

$259 

$139 

$115 


Over 400 Additional 
Titles In Stock! 

All factory sealed, complete 
with manuals and lull 
Manufacturer’s Warranty! 





CONFUSED OVER ACCOUNTING SYSTEMS? 

We don’t blame you, that’s why we invite you to give us a call. 

We’ve evaluated over 50 of them and just because you choose to buy through a mail order 
company shouldn't mean you have to sacrifice servlce...We want to take the time to assist 
you before you buy. We realize that an accounting system can add up to a sizeable invest- 
ment and helping you end up with the right package for your money is what doing business is 
alt about. 

ACCOUNTING SYSTEM^ 



INFORMATION UNLIMITED 
SOFTWARE (lUS) 

•Genera! Ledger • Inventory 
• Accounts Payable • Order Entry 
• Accounts Receivable 


Payroll $359 

Financial Series 

(G/L, A/P. AIR] $859 

PEACHTREE SERIES 8 

• General Ledger • Accounts Payable 
• Accounts Receivable • Payroll • Inventory 
• Sates Invoicing • Job Costing 


OPEN SYSTEMS 

• General Ledger • Accounts Payable 

* Accounts Receivable • Payroll • Inventory 

• Sales Order Processing • Job Costing 

• Report Writer • Fixed Assets 
• Purchase Order Processing 


REALWORLD (MBSI) 

> General Ledger • Accounts Payable 
• Accounts Receivable • Payroll 
• Order Enlry/lnventory 


TCS 

> Client Write Up 


STATE OF THE ART 

• General Ledger • Accounts Payable 
Accounts Receivable • Payroll • Inventory 
Sales Invoicing 


$679 


Inventory — — — $529 

Job Costing $529 

GREAT PLAINS SOFTWARE 

• General Ledger • Accounts Receivable 

• Accounts Payable • Payroll • Inventory 


Mftdutt 

Time Keeping & Billing 

BPI 

• General Ledger • Accounts Payable 
• Accounts Receivable • Payroll 


AST RESEARCH 

AST-5251 $699 

AST-SNA $699 

AST- BSC $699 

AST-3870 $749 

SjxPakPlus64k $265 

MegaPlusll64k $265 

I/O Plus II $125 

Monograph Plus $425 

QUADRAM 

Ouadboard 64k $265 

Quadlink $449 

Quadcolorl $195 

Quadcolor II $465 

Quadmodem (internal) $570 

Quadmodem (external) $625 

IDEA 

IDEAmax384 $259 

IDEAplus Lowest Price 

KENSINGTON MICROWARE 

Masterpiece $115 

DCA 

IRMA Board $989 


HARDWARE 


STB 

Super Rio $499 

Rio Plus $499 

Graphics Master $545 

Graphics Plus II $345 

MA SYSTEMS 

Peacock Color Board $245 

TECMAR 

Captain $265 

Graphics Master . . . $475 

HERCULES 

Graphics Card $335 

Color Card $175 

PARADISE SYSTEMS 

MuMiDisplay Card $285 

PERSYST 

Monochrome Card $199 

MYLEX 

Chairman $495 

PLANTRONICS/FREDERICK 

Colorplus $375 


MOUSE SYSTEMS 

PC Mouse $145 

ORCHID 

Blossom, 64k $235 

HAYES 

Smartmodem 300 $199 

Smartmodem 1200 ... $485 

Smartmodem l200BiwfSm8ftconiii)$399 
Cable (IBM) $25 

NOVATION 

Smart-Cat 103/212 $439 

Smart-Cat 103 $185 

Smart-Cat Plus $355 

KEY TRONIC 

Typewriter Keyboard (5150) . . $355 

Deluxe Keyboard (5151) $169 

US ROBOTICS 

Aulo-Dial 300/1200 $455 

S-100 Modem $345 

MEMORY CHIPS 

(200ns) 64k $45 



THE LOGICTRAK 005 

One of the finest Diskettes available! Every one is certified 100% Error Free! 
Our S'/i" double sided, double density, soft sector.lloppy diskettes are manufactured to the highest 
tolerances. Each diskette carries the Logicsoft Lifetime Guarantee. If any ot our diskettes tails to tor 
mat or exhibits any data retention errors, we will replace it, Free of charge. Diskettes come complete 
in our har>dy easy stor reusable box; pre labeled tor fast, easy reference. Packed ten diskettes per 
box. These are the same diskettes trusted by the largest, software publishers in the country 


20 -f Boxes 


10-19 Boxes 


2-9 Boxes 


■■ Disk Disk Disk 


1 Box 


Per 

Disk 



LOGICSOFT c«n assisl you m these mafor oress with Tol-Ffte Support! 

• HdfOwate leqiNiements • Imdal bool up ptocedures • iniii^ sotlwaie contigutalion 
(piiniers. disk drive, etc) • Backup ptKeduies • Oeteclive proQtaiii deleiminalion 

• Alleinative ptuytam lecommendations • Sotlwaie leluiii policy 


1 - 800 - 645-3491 


516 741 0043 Canada 


THE LOGICAL CHOICe T \ 

A MemOer ot Iho topic Croup 

300 Garden City Plaza, Garden City. New York 1 1 530 
230199 Swift UR LGS Dorn Telex 960127 Swift NYK LGS 





spending more time searching for the 
technology.Mthan using it? 

DATASOURCES 
systematically oi^anizes 
all your DP options! 


No other resource puts over 20,000 
systems and applications software pack- 
ages.. .over 17,000 hardware and data 
communications products. . .and some 
9,000 company profiles instantly at 
your fingertips. 

DATA SOURCES is conveniently 
indexed to help you locate the products 
you seek quickly. . . find others you may 
not be aware of... and determine their 
caprability and compatibility at a 
glance. You’ll use... 

...The Product Index, with its com- 
plete listing of every product covered 
by DATA SOURCK, to lead you to 
the larger listing quickly. 

...The Company Profile Index, to 
help you identify all the product 


areas in which a firm is currently 
involved easily. 

...The Company /Product Index, to 
find each vendor’s full range of prod- 
ucts within each equipment category 
instanfiy. 

...The Software Index, to help you 
access specific packages, even if 
you’re not sure of the author or prod- 
uct classification. 

And DATA SOURCES’ handy compari- 
son charts let you review similar prr^ucts 
by multiple manufacturers for key cri- 
teria, including compatibility and price. 

PLUS... in-between quarterly editions, 
subscribers have access to the exclusive 
DATA SOURCES HOTLINE for infor- 
mation on product location assistance. 


JUST CALL (800) 227-1617 ext 251 
TODAY! (In California, call (800) 
722-3543 ext. 251) 

We’ll send your first 2-volume edition 
on a 30-DAY APPROVAL basis 


and enter your year’s 
subscription to 
DATA SOURCES at 


just $150.. .$60 off 
the regular cover 
price.. .FOR 4 
quarterly editions. 



Leading the Industry in Information 
Management 

FQ Box 5845, Cherry Hill, N.J. 08034 


T47J 


CIRCLE 176 ON READER SERVICE CARD 




PC BlueBook 


Rates and Information 

PC: BlueBook is a high-response, low-cost source for 
advertising in the fastest growing computer market in 
the world. Advertisers choose between set categories and 
may include a logo. Display advertisers may cross-ref- 
erence to their current display ad. 

Circulation: 200.000 Paid Circulation Rate Base. 
Readership: 420.000 Est. 

AD STY LE 

1 line Heading (25 characters maximum). 7 lines Body 
Copy (45 characters per line). 4 lines for Company name, 
address and telephone. 

RATES 

Per Issue: $200. Additional Lines: $20 per line. Logos: 
$125 per issue. Minimum Order: 4 times within 6 
issues period. Terms: Prepayment is required. Check, 
money order. American Express, Diners, VISA or 
MasterCard are accepted. 

DEADLINES 

February 4th for the April 2nd issue, on sale 
March 12th. Send your ad and prepayment to: PC 
BlueBook. Classified Advertising, 12th Floor. One Park 
Avenue. New York. NY 10016. Advertising sales: (212) 
503-5 1 1 5. C ustomer service: (212) 503-4506 

IBM STYLE BINDERS. SLIPS 

Complete piogram packaging line D-ring ciolh 
PinOers. slip cases, floppy pages, game portlo- 
lips Continuous papw with Itifee large holes. 20 
IP to go in binders Blank disk envelopes Func- 
tion key cards tell user your F1-F10 meanings 
Low prices on floppy disks Call, wntelor prices 
Catalog Fast service, tow prices 
ANTHROPOMORPHIC SYSTEMS LIMITED 
376 E St Charles Road 
Lombard. II 60148 
(312)629-5160 


BUSINESS 

OPPORTUNITIES 


MEDICAL/DENTAL FRANCHISES 

Software deveiopmeni company needs lo es- 
tablish dealers Open item accounts receivable 
systems will print patient statements, all third- 
party insurance claims, patient & clmicai recall, 
day sheets, tinancial & statistical reporting tor 
the medical oftice Inslalled & supporting over 
medical ottices nationwide 
MTA MEDICAL SYSTEMS 
4825 Meftield Circle 
Syracuse. NY 13215 
(315)488-1518 


ACCESSORIES 

SUPPLIES 


OYSAN DISKETTES 

5Va’ Double Sided Double Density (104/20) 
IBox $2990Each 

2-9 Boxes $28 90 Each 

10-l9Boxes $2790Each 

20-49 Boxes $26 90 Each 

FREE Shipping & Handling— Large Accounts 
CALL 



WGGB 

316 N Owen Street 

Mount Prospect. IL 60056 (312) 392-2621 


NO ROYALTIES 

Fully integrated innovative accounting, order 
processing, inventory, and sales analysis soft- 
ware available tor a one-time charge Resell as 
often as you wish lnusesincel981-ovef 1000 
installed Written in C Basc-SOURCE CODE IN- 
CLUDED Prolessional packaging and point of 
sale malenal available at cost includes 700 
pages ol documentation. Master Disks, and 10 
sets ol Sales literature lor $995 00 
TECHNOLOGY GROUP INC 
2000 L Street. N/W Suite 200 
Washington. DC 20036 
(416)826-5320 


COMPUTER 

REPAIRS 


IBM PC/XT/PPC REPAIR 

Cvcuit boards and electronic sub-assemblies 
professionally repaired on ATE (Aulomadc Test 
Equipment) An alternate solution, with lower 
pricing and last iurnaround Dealer & Maintain- 
er packages available From keyboard to power 
supplies Call 

UNITRACE INCORPORATED 
3350 Scon Blvd. Bldg 20 
Santa Clara. CA 95054 
Area 408 727-7573 


COMPUTER 

TRAINING 


MICROREF” 

QUICK REFERENCE GUIDES 

GIVES YOU COMPLETE SOFTWARE COM- 
MANDS AND PRXEOURES IN SECONDS' 
Thumb-indexed. easy-lo-lollow‘steps. built-in 
easel, durable plastic pages, illustrations, glos- 
sary & index MICROREF Wordstar. Multiplan, 
VistCalc, SuperCalc/$14 95 each MICROREF 
Lotus I -2-3/S16 95 You salislaclion ts guar- 
anteed Order Irtl-lree (800) 323-6043/inlllinois 
(8001942-6077 



EDUCATIONAL SYSTEMS. INC 
1000 Skokie Boulevard 
Wilmette, IL 60091 
(312)256-4750 


VIDEO TUTOR 

'How 10 use your PC m 10 easy video lessons 
for the IBM rc & XT' An award-winning video 
providing keyboard, disk formatting, operating 
systems, software applications & an intro to 
BASIC Retail $7995 & $350 s/h. tn BETA & 
VHS Software titles available soon Ask about 
our custom video & mieraclrve video-disc 
KENNEN PUBLISHING 
150 Shoreline Hwy Bldg £ 

Mill Valley. CA 94941 

(800) 428-7777; (415) 332-5828 in CA 

1-2-3-’'VIDEO TRAINING!!! 

The FASTEST-EASIEST-CLEAREST 1-2-3 
training on the market m use by IBM. Exxon. 
US Army. Dept ol Educ . GM. Boang. GE & many 
more' SELF-RACEO. PLAIN ENaiSH, HANDS- 
ON teaching 'Intro to 1-2-3' is a 2 hr 23 min 
videotape, di^. guxtebook xtra book/disks lor 
seminars' 



LEARN-PC VIDEO SYSTEMS 
3601 Wooddale Avenue South 
Minneapolis, MN 55416 
8OO-LEAflN-PC(0OO)-532-7672 


CONSULTANTS 

GEORGIA 

CUSTOM PROGRAMS/SUPPORT 

Why have someor^e else s software when you can 
have your own"^ We write programs lo meet your 
requirements and solve your problems Busi- 
ness and health care management applicalions 
a specialty Ova 15 years experience m data 
processing Let it vrork tor you' 

YOUR SOFTWARE CO 
PO Box 2672 
Noraoss. GA 30091 
(404)448-1274 


DISKETTE COPY 
SERVICE 


BLANKET DRDER SERVICES 

Diskette duplication, packaging, stocking and 
drop-shipping services based on your long-term 
needs Race a biankel order with releases as you 
need them for large or small quantities at a fixed 
price. No extra charge lor 'mastering*, label 
printing or application. 

STAR-BYTE, INC 
2564 Industry Lane 
Nornstown, RA 19401 
(215)539-4300 
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DECADE OF SERVICE 3lt*5V<*8 

Guaranteed fast turnaround tor duplication and 
formating on high quality OEM diskettes. Vir- 
tually alt formats; C^modore. Apple, IBM PC. 
Kaypro, DEC, Atari, plus many more. Serializa- 
tion. state of the art copy protection and custom 
packaging available. P^^lized service is our 
speciatty 

COMPUTER MEDIA PRODUCTS 
5482 Complex St., Suite 110 
San Diego, CA 92123 
(619)569^7802 

9 TRACK TAPE TO DISKS 

Conversion from ASCII or EBCDIC 1600 BPI 
magnetic tape to PC-OOS iVt diskettes. New 
high speed automated process verifies transfer. 
Quality guaranteed. Only SIX CENTS per thou- 
sand characters. $95 minimum. Other conver- 
sion available. 

AS! INC. 

1259 El Camino Suite 260 
Menio Park, CA 94025 
(415)323-6338 

ALLENBACH INDUSTRIES. INC 

Allenbach created the industry, and we've since 
been imitated— but never duplicated. Copies 
supplied on OEM quality Allenbach LIFETIME 
GUARANTEE diskettes, now available in a vari- 
ety of colors. Virtually all formats and systems. 
C^ protection, serialization, downloading and 
packagmg avaUabie. Rapid delivery on 100 to 
1.000,000 cop«5 



ALLENBACH 

(MOWtTllllt INC 


ALLENBACH INDUSTRIES. INC. 

2101 Las Palmas. Suite A 
Carlsbad. CA 92008 
(800)854-1515.(619)438-2258 

“EACH A PERFECT ORIGINAL” 

Duplication, formatting, & downloading lor vir- 
tually an computer formats. CP/M 8* or 5%* to 
IBM PC. We re the experts ot IBM duplication. 
Copy protection, serialization, packaging & shrink 
wrapping available upon request. Comp^tive 
turnaround rimes. We've earned our reputation 
tor being the best. 

DisCopyLabs 
1600 Wyatt Drive. Suite 10 
Santa Clara. CA 95054 
(408)98^38 


PERFECT COPIES GUARANTEED 

Why risk dupbcaring your important programs 
on your computer, when our equipment is de- 
signed solely to duplicate disks and verity their 
perfection 100%? Over 600 formats including 
Commodore 64. Plus serialization, copy protec- 
tion, labeling, packaging, shrink-wrapping and 
last, personalized service. 

a Western 

Traasdata lac. 

DISK DUPLICATION 


WESTERN TRANSOATA. INC. 
1701 E Edinger Ave. A-7 
Santa Ana. California 92705 
(714) 547-3383 (Collect) 


HARDWARE 
ADD-ON BOARDS 


FIXED DISKBIOS/BDDT 

FiXT boots trom DATAMAC, OAVONG. XEBEC. 
PERCOM. GREAT LAKES, Z08EX, others Adds 
XT -tike BIOS interface for your disk to IBM PC or 
COMPAQ. Plug-in installation. DOS 2.0/2.1 reqd. 
Speoty controller model with order $70 + $3 
shpg. + tax. MC/VISA. (Optional volume sup- 
pod at add itonal cost.) 

GOLDEN BOW SYSTEMS 
PO BOX 3039 
San Diego. CA 92103 
(619)296-9349 

BUSBDARD— MODULAR BOARD 

PC add-on-board modules using ONE SLOT! 

• Busboard OK RAM $179.95 

• Busboard -f clock $239.95 

• Monochrome display adapter $199.95 

• Asy Comm I/O module(up to 15 per PC) $89.95 

• Floppy disk controller module $169.95 
To find out how to save slots tor less, call: 
AQUIX ADVANCED SYSTEMS CORPORATION 
140 Adams Blvd. 

Farmingdale. NY 117^ 

(516) 293-7810/(714} 666-1050 

FONT-MAKING ON MONO CRT 

IN SERVICE 10/84 (MAJOR U S. NEWS MEDIA). 
Create, save new characters: SEE. edit your 
customized text ON-SCREEN; print the same. 
Transparent to software. Utikty disk; 1 slot IBM 
PC/AT/XT using Epson FX/MX. OW 92/93. 
MONO, also cd/graphics card; tor (X)S 2.0+. 
VISA/MC S179.95(^ $10toreign sh/h)&NJ lax. 
The Fon Tableaux'' Group 
PO Box 2253 

Princelon.NJ 08540^ 

(609)683-4453 


IEEE-48B INTERFACE 

Hatfsize IEEE-486 interlace and software turns 
your FC. AT or compatible into an instrumenta- 
tion work station for the tab, test, and measure- 
ment. We are the major OEM supplier with 
interfaces tor 10 different architectures and the 
most comprehensive coverage of operating sys- 
tems and languages. $395 software $75. 
NATIONAL INSTRUMENT 
12109 Technology Blvd Dept PC 
Austin, Texas 78727 
(800)531-5066 or (512) 250-9119 

DISCDUNT64KRAMS 

$29 00 tor set of 9. 

25-100 $3.20 ea 

100-250 3-10 

2504 Call 

Multifunction Board 0-382K @ $199 Top Qual- 
ity w/Full Guarantee COO/Cashiers Che^— $5 
ship chg. 

PC/fiAMS 
606 Albert Way 
Petaluma. CA 94952 
(707)778-1905 

dCLDCK REAL TIME CLOCK 

With dCiock clock/calendar, you'll never again 
have to enter the date and rime when starting 
DOS. Easy to install Does not use an expansion 
sloi. For the CM PC. PC/XT. or COMPAQ. $59.95 
* $1 shippmg/handling ($4 s/h outside U.S.). 
TX residents add sales tax. Checks or Master- 
card or VISA accepted (with number, expiration 
date, and signature). Mail to; 

MICROSYNC. INC. 

POB 116302 
Carroilton. TX 75011 


HARDWARE 

DISKDRIVES 


SMD HARO DISK CONTROLLERS 
ANO SUB SYSTEMS 

Inlerphase brings you the most powerful disk 
conlroHer and disk subsystems avakabte tor your 
IBM PC or PC compabbie. You can use any ot 
the dozens ot high performance Disk Drives 
supporting the industry standard SMD Inter- 
lace. Capaaties range trom 16 to 1600 Mega- 
bytes, speeds 3-5 times the 5.25*. Winchesters 
and reliable renwvable media too. Ideal for net- 
work tile servers or large DBM applications. 
Inlerphase Corp. 

2925 Merrell Road 
Dallas. TX 75229 
(214)350-9000 


HARDWARE 

DISKETTES 


DISCOUNT DISKETTES 

OYSAN SS/DO $21/10. OS/DD $26/10. ECHD 
(lifetime guarantee). SS/DO $15/10. DS/tJD $19/ 
10. 3M DS/DD $22/10 (kfetvne warranty). Cash- 
deduct 3%. SSH $3. $1.50 credit on lo^-dis- 
tance phone orders over $50. V1SA/MC. COO (-f 
$2). III. res. add 6% tax. Write for free price list 
& computer book list. 

SCAMP SYSTEMS, INC. 

60x59451 

Chicago. IHmois 60659 
Phone:(312)267-9659 

svr DISKS (20^ FREE”) 

SS/DD 20 ea. 100 ea. OS/DD 20 ea. 100 ea. 

*XIDEX $1.69 1.61 2.06 1.96 

DATAUFE $1.79 1.70 2.25 2.14 

•MAXEa $1.79 1.70 2-29 2.18 

DYSAN $2.05 1.95 2.55 2.45 

*SPEC-20% FREE XIOEX & MAXEU FOR QTY 
OF SO S&H $3 Qty 100 or Fract.. COO $1.65- 
Cash. MO. 

A&A COMPUTER CO. 

32 Nassau Drive 
New Hyde Park. NY 11040 
1-(600)535-2346 OUTSIDE NY. 516-248-6131 
IN NY 


HARDWARE 

NETWORKING 


NETWK DATA SYSTEM-AQMSS13 

Bring mainframe power to your PC network. 
Complete your networked P(^ with a sophisti- 
cated Mass Storage System (with backt^). Link 
up to 256 PCs with file server to form a Distrib- 
uted processing PC networked system. Com- 
municales with mainframe; 500Mb to 6 Gigs. 
AQUIX ADVANCED SYSTEM CORPORATION 
140 Adams Blvd. 

Farmingdale. NY 11735 
(516)293-7810/(714)666-1050 


HARDWARE 

PERIPHERALS 


BAR CODE READER SUBSYSTEM 

Consists ol Bar Code wand. Decoder unit, cable 
to connect to Async port on IBM PC/XT or other 
compatibles, and interactive SW pack & Doc. Urat 
reads high. med.. low density Bar Codes. Code 
39. UPC, EAN, 2 of 5. 12 of 5, Codabar, Ames. 
Code 1 1 . others . Various Baud rates. $895. Dealer 
pnong available. 

DATAFLOW TECHNaOGIES. INC. 
84226eliona La.. Suite 303 
Towson. MO 21204 
(»1) 296-2632/666-2366 
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BAR CODE REAOERS/MAGNETIC 
STRIPE READERS 

TPS provK]es Bar Code and Magnetic Stripe 
Readers and combinations o( these for simple 
installation on IBM PC. PCjr, DEC Rainbow. 
Prolessional VT200 series terminals. NCR De- 
cision Male V. Tl Professional, etc They con- 
nect between ihe keyboard and the PC so that 
no card slot or programming is required S695- 
1995 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto. CA 94303 
(415)856-6833 

BAR CODE SYSTEM 
Hewlett-Packard 3000 optical wand, interlace via 
parallel printer port to IBM-pc or equiv. CP/M. 
or Apple lie De^e and print CODABAR, UPC. 
and CODE 39 through BASIC. BASCOM com- 
piler. and dBase II Print bar code labels on Di- 
ablo 630. Okidata. or Epson Complete 
guaranteed package price S399.95 

PRO n DIGITAL K 

SYSTEMS. INC 1/ 



PRO/OIGITAL SYSTEMS. INC 
11402 Frederick Drive 
Garden Grove. CA 92640 
(215)743-6566 


HARDWARE 

POWER 

PROTECTION 


SURGE SUPPRESSDRS 

Prolectair surge suppressors protect your 
computer from voltage spikes Two models, each 
with 6 outlets, monitor ii^t. ivory case and 2 year 
warranty Appx 3.5* x 5' Components UL listed 
PRO-1 plugs into wall socket. $29 95. PRO-2 w/ 
master, on/off switch, 6' cord. $49.95 Add $2 
handling OH res. +5,5% tax Visa/MC/CK 
PAXTON PRODUCTS. INC 
1101 Paxton Rd Ste 7 
Cincinnati. OH 45208 
(513)321-0400 

MEIRICK STAND-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
provides back-up power & protection from power 
(allures, brownouts, surges, spikes, and power 
line noise The enclosed battery will keep a com- 
puter running lor greater than 20 minutes dur- 
ing a power failure 400 watt system-$495. 
BOO watt system-$795 
MEIRICK. Inc POWER SYSTEMS DMSfON 
60x298 

Frisco, CO 00443 
(303)668-3251 


PIARDWARE 
STORAGE DEVICES 

SRI WINCHESTER SUBSYSTEMS 

Internal 10 MB hard disk tor IBM PC WESTERN 
DIGITAL controller Tested & formatted, com- 
plete kit $1050 No change in BIOS, boot from 
hard disk. Simple to install hke a ttoppy. DOS 2.0. 
Several installed. 1 year lactory warranty Ad- 
ditional 10 MB hard disk $750 Tape back-up & 
removable HD systems available 
Sfll DATA SYSTEMS 
9 East Pleasant Avenue 
Maywood. NJ 07607 
(201)684-4518 

9 TRACK TAPE CONTROLLER 

Read and write % in 9 (rack magnetic tape Gaxi 
access to the most widely used media lor mtor- 
mation exchange in (he world Use with Pertec 
compatibie (Cipher, etc ) lormatted tape drives 
at speeds up to 120 ips Run with MS-DOS or 
PC/IX! Complete with interconnect cables and 
software List $660 + shipping 
OVERLAND DATA INC 
5644 Kearny Mesa Road. Suite A 
San Diego. CA 92111 
(619)571-5555 


MAILING LISTS 


IBM MAILING LISTS 

Over 100.000 names ol IBM personal computer 
owners (counts increase daily) avaitabte for rental 
on labels tx magnetic tape Total 800.000 in- 
cluding other brands Plus IBM + compatible 
retail store + 50 other lists Call or write lor free 
Catalogue 
IRV BRECHNER 
TARGETED MARKETING, INC 
Box 5125 

Ridgewood. NJ 07451 
(201)445-7196 


PUBLICATIONS 
CATALOGS 

PC BUYERS GUIDE 
THE INDEPENDENT 6UI06 TO PRODUCTS AND 
SERVICES FOR IBM Personal Computers This 
master directory lists, describes, rates for ease 
of use. and tells yrxj about the latest in software, 
hardware, accessories, supplies, books, ser- 
vices, et at Everything tor you and your IBM PC. 
It even includes an Index ol Computer Camps 
tor both adults and children From the publish- 
ers ol PC An ideal gilt at only $7.95 (+ $1 55 
shtpping/handling) to U.S. destinations, and 
$1 1 .00 elsewhere Residents of CA. CO. CT. DC, 
FL. IL. MA. MD. NJ. and NY add applcabie sales 
tax Checks or MasterCard or VISA acceptable 
(with number, expiration date and signature) 
U S. funds only Mail to 
PC BUYERS GUIDE 
CN1914 

Morristown. NJ 07960 


SECURITY 


PASSWORD CONTROL YOUR PC's 

PC LOCK II allows file by file password and en- 
cryption protection With the lock in place, your 
computer will not boot without entering a cor- 
rect PW Ideal for small multi-user environ- 
ments. XT FORMAT wipeout protection. A 5' x 
4‘ card with diskette. 38 changeable pass- 
words KEEP YOUR PC STRICTLY PERSONAL 

iBckii 

MPPl.LTD 
2200 Lehigh Rd 
Glenview. IL 60025 
(312)998-8401 

NEW! LOW COST XT SECURITY 

L0CK-IT-$129 95 PC or XT (specify). Prevents 
BOOT-UP until user-chosen PW »s entered 
Special teatures-hardware devnx. optional hard- 
dtsk-ONLY boot; oplional timed relock. ALSO 
AVAILABLE. PC RESET (XT or PC) with QUICKON 
(last boot plus true reset) $89 95 EASY instal- 
lation MC/VISA 

SECURITY MICROSYSTEMS CONSULTANTS 
16 Flagg PI. Suite 102 PC 
Staten tsiand. NY 10304 
(718)667-1019 


SOFTWARE 


ACCOUNTING 


ARCHITECTS AND ENGINEERS 

AEMAS System is designed specifically tor ar- 
chitects. c^ engineers & other professional firms 
where monitoring project costs is required 
Modules available are |Ob costing, payroll, A/R. 
A/P general ledger & automatic invoicing Inter- 
active modules stand akme or run in any com- 
bination Contact Bill Fraednch 
OATA-BASICS. INC 
11000 Cedar Rd #110 
Cleveland. OH 44106 
(216)721-3400 

DJBA MYROLL CDNTRDL 

Now even the rriost complex payroll IS sirnple with 
this easy-to-use menu-driven program Calcu- 
lates all taxes and supports multiple wage rates 
or salaries and user-defined deductions. Prints 
checks W2s, reports (current period, YTD 
summary, etc.) in order by name, employee #. 
SSn.orop Extensive error protection, foolproof 
data entry, password Tax updates, minor cus- 
tomizing and full phone support included. Com- 
pilable $300 complete 
D J BAILEY ASSOCIATES 
3438 West 83rd Place 
Chicago. IL 60652 
(312)434-6658 


CUSTOM PAYROLL 

All systems support multiple pay categories, 
calculation ol all taxes, user-defined deduc- 
tions. exceptional itOT handling, a variety of 
necessary reports, paychecks and W-2 forms 
Written m PC Basic vnth full source included for 
easy maintenance Prices start at $695.00 for 
basic system and manual 
DATASMITH. INC 
60x8036 

Shawnee Mission, KS 66208 
Phone. (913)381-9118 

CONSTRUaiON ACCOUNTING 

CMAS system is designed speoticaily tor com- 
mercial coniractors where tracking job costs is 
required Five modules available are jOb cost- 
ing. Payroll. A/R, A/R and general led^ Inter- 
active modules run stand alone or m any 
combination Contact Jett Kilb 
Data-Basicsinc 
1100 Cedar Road #110 
Cleveland. OH 44106 
(216)721-3400 

SOLID ACCOUNTING PACKAGES 

$50 PER PACKAGE 

• General Ledger • Payroll • Inventory • Ac- 
counts Receivable • Accents Payable $150 PER 
PACKAGE • Accountants Client Writeup 
These are professional, proven packages' Re- 
quires PC/MS-OOS 2.1 + 128K RAM Pr»ce in- 
cludes MANUM. Telephone support available 
Above prices are prepaid, shipping included Vi/e 
accept cash, check or money orders 
MCBS, 

12703 Stuebner-Airline #202 
Houston, TX 77014 
(713)583-6828 

INTERACTIVE BUSINESS SYSTEM 

Integrated software package includes A/R with 
Ord& Entry/Commissiorrs & Point-Of-Sale. A/P. 
Inventory Control/Bill of Material & PO. auto cal- 
culating payroll & G/L with Fixed Assets 53 de- 
tailed reports, audit trails & automatic p<»ting 
from all modules Floppyorharddnve.Freebro- 
chure Demo & Manual $25 



PEP ENGINEERING 
SBO-MOakAve 
Carlsbad. CA 92008 
(619)434-6023 


ACCOUNTANTS SOFTWARE 

Finally' A software source for the practicing ac- 
countant with programs designed especially tor 
the professional praclilioner Tax Planner. De- 
preoalion, After-The-Fact Payroll Form #1099 
Generator. Account Analysis and Client Infor- 
mation System ate just a tew of many. Call or 
send tor our complete catalog 
OMNI SOFTWARE SYSTEMS. INC. 

146 North Broad Street 
Gnttith. IN 46319 
(219)924-3522 
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BOOKKEEPJNG MADE EASY 

Fast. Ilexibte. smgie entry checkbook account- 
ing system in (C) Audit that is built into normal 
use. Special buill in safeguards to prevent er- 
rors. AHows 999 accounts with budgets. 729 
departments, or charge cards, bank recortalia- 
tions. prints checks. Demo $10 complete $95.00 
Mrcro^e-Write-. 
PERMAR&ASSOC.-DEPT.PCM 
liaSSunnytWIsRd. 

Oakland. CA 94610 
(800) 443-0100 ext 644 

ADVERTISING AGENCIES 

Billing, accounting, and manag^nent software 
specifically for growing ad agencies Produces 
media and pnx^tion invoices, monthly state- 
ments. agmg reports, time analysis, ctient/fob 
P&L. vendor checks, and detailed financial 
statements. PC/XT and AT compatible. lOO-i- ad 
agency users. Billing moduies start at $1495 
Seven-module integrated package; $5995. Demo 
with cornice documentation; $150. 
MICROBASE SOFTWARE INC 
PO Box 34163 
Indunapolts. IN 46234 
(317)241-9699 

PRACTICING ACCOUNTANTS 

Ten of the top 12 CR4 firms use Accountants Mi- 
crosystems. Inc. Software tor Professionals 
OATAWRlTE"* chenl write-up allows custom re- 
ports. packs mamtrame power onto your rrucro. 
Expand your practice with Fixed Asset Manage- 
ment. Post Facto Payrolt. Practice Management 
and the TAX MACHINE,'* Nationwide Training/ 
Support 



ACCOUNTANTS MICROSYSTEMS. INC. 
3633-136th Place SE 
Bellevue. WA 96006 
(600)426-6201.(206)643-2050 


SOFTWARE 


BUSINESS 


TIME ACCOUNTING a BILLING 

TABS is designed tor use by professionals who 
M on the basis of time (attorneys, accountants, 
etc ). User-friendly data entry and menu-dnven 
program selection makes TABS easy to under- 
stand and operate. STl's full-lealure software is 
currently in use by over 1.000 firms nationwide. 
For details contact; 

SOFTWARE TECHNOLOGY. INC. 

620 No. 48th. Suite 120 
Lincoln. NE 66504 
(402)466-1997 


MYTE MYKE" BUSINESS SYST 

COMMERCIAL GRADE INTEGRATED PK6: 

• BUSINESS RACK. o/e. p/o. a/r. s/a. a/p. g/l. 
i/c. 

• MFG CTRL Std cost. bom. oper rtg. tcst-sched, 
mpp. mrp. sic. where used, inventory control, 
production costing 

• PROTIME: time and billing 

Install and sup. avail. CP/M, PC DOS. MS DOS. 
UNIX & more 

Ani 

msoeInmce 

P OW WU . 

MDS Associates, INC. 

PO Box 108 

Orchard Park, NY 14127 

(716)662-6611 

LP88— UNEAR PROGRAMMING 

A GENERAL-PURPOSE system tor solving linear 
programs with up to 255 constraints and 2255 
variables Features mdude menu-driwn input/ 
output, display editing, double-precision ahth- 
metic. primal and dual solutions, sensitivity 
analysis, storage problems and bases re-start 
from a given basis, report generator. Requred 
128K. 1 disk drive, printer DOS. Recommended 
192K. hard or electronic dCk. Price; $68 kx LP88 
and user's guKle. 

EASTERN SOFTWARE PRODUCTS. INC. 

PO Box 15328 
Alexandria. VA 22309 
(703)360-6942 

MILP88-M1XED INTEGER LP 

A GENERAL-PURPOSE system for soivvig mixed 
integer linear programs with up to 45 mtegers, 
255 constraints and 1255 vanables. Solves 
problems by applying the branch and bound 
method M^u-driven with many useful fea- 
tures simiar to LP88 Requires 192K. 1 disc-drnre. 
printer. DOS. $86 

EASTERN SOFTWARE PRODUCTS. INC 
PO BOX 15328 
Alexandria. VA 22309 
(703)360-6942 

dINVOICER + PLUS 

Menu-driven billing & accounts receivable 
management system Produces invoices. Aged 
Statements. Invoice Journals, Receipts Jour- 
nals. Aged Customer Account Status. Packing 
lists, etc. Available with modifiable source code 
tor dBASE It users or as a stand-alone package 
(no source code) $199. Each VISA/MC 
DATAMAR SYSTEMS 
819 Gage Dr 
San Diego. CA 92106 
(619)223-0444 

CALENDAR-SAVES TIME 

FAST, graphic, ettective time management. View 
year, month, we^ or day. Edit. copy, insert, de- 
lete. search and prmt time related information. 
Maintain multiple calerxlars on a smgle disk- 
ette. Slore/repeal com ma nds. Help. Requires PC- 
DOS 2.0, 128K. Mono or color. Send $85 (check 
or M.O.) for ‘KGcalendar.' 

KGourtey Enterprises Inc. 

Dept MAI 
PO Box 180760 
Austin. TX 78718 


INVESTWARE" 

A portfolio managonent software system offer- 
ing the investment manager automatic pricing 
of securities via telecom., comprehensive re- 
ports for clients & managers, report generator, 
interlace w/LOTUS 1-2-3. yr-to-dale record 
keeping, tax mgmt.. uncontlWd trade moni- 
loring. cross reference reports. 800 hotbne #. ■«- 
numerous features inci a word processing in- 
terface. Base package $795. & up. 

NEMS 

345 Whitney Avenue 
New Haven. CT 06511 
(203)787-3452 

PC ACCOUNTING SYSTEM 

Professional Accounting lor smal busms or 
home use. No codes lo forget; all lookups are al- 
phabetic. Shows effect of each entry on the 
saeen in English. Supports 20 business units 
1000 account codes, and 10.000 customers or 
vendors. Reports by business or consolidaled «i 
detail/summarired on screen/printer. (^/ 
mono dual floppy /hard disk $99.95. (VISA/MC/ 
Check/COO/MO) NYS add 7% Tax. 

PEGASUS SYSTEMS INC. Dept P 
30 Harbour Pomte 
Buffalo. NY 14202 
(716)852-2969 

THE DESK ORGANIZER 

Pertorms7deskmgml functions even while you 
run other software! Rave reviews ‘A gem a 
class act . ‘ (PC Magazine). $195 ( off), free en- 
hancements Or by our *Get A^inted' Kit. 
$5.00 (refundable), includes demo disk, bro- 
chure. fwo reports; 'Time Management Pnnci- 
ples & THE DESK ORGANIZER' AND ‘Over 75 
Uses for THE DESK ORGANIZER'. VISA/MC/ 
check 
HiTech 
Box 803-61 
Meno Falls. W1 53051 
(414)274-9229 

Ditamar “JOB COSTING" 

Menu driven system monitors cashFlow and all 
I0b (rartsacbons Provides multi-levef burden 
rties & labor /material types Tracks change or- 
ders Reports iob status, labor distribution, etc. 
Interfaces with most popular accounting pack- 
ages PC/DOS. VISA/MC $395.00 
DATAMAR Systems 
5055 A North Harbor Drive 
San Oiego.CA 92106 
(619)223-3344 

DATACARE"/FAST XT BACKUP 

New user program lets your XT fly! Backs up a 
full tO-megabyte hard disk to diskettes in 22 
mins— any ly^/number of files Better wih- 
cation No more data loss. Optimum use of your 
Inie and equiprnenL Nothing to learn: Works |usl 
like your DOS Backup. 30-day unconditional 
guarantee $129 00Yisa/MC 
ELLICOn SOFTWARE. INC. 

3777 PltfhHiU Court 
EKcott City. Maryland 21043 
(301)465-2690 


•••MACROTRACK*** 

EARLY WARNING ECONOMIC 
FORECASTING 

Totally new tor managers. Fast. easy, automatic 
forecasts of the entire economy, quarter by 
quarter. 3 years in advance. Designed tor de- 
lecting next maior turning points. Seff con- 
tained 20 year datatuse of most used business 
indicators Unique alporithim outperforms aN 
other forecasting methods. $224 95. Demo Disk 
$ 10 . 00 . 

BLACK RtVER SOFTWARE 
118 N Marshall Street. Suite 150 
Winston-Salem, NC 27101 
(919)924-6389 

REMINDER (lollow-up system) 

• Professionals and managers, insure that no 
important commitment or action date will be 
overlooked. Map out future work flow lor your- 
sefl and staff. 

• REMffOER prints out your daily to-do ksL What 
you didn't do today carries over into tomorrow's 
list. Repetitive loHlos are automatically re- 
scheduM You never have to rewrite the text of 
message 

• Enter Items in up to X custom categories and 
as tar ahead as 1999 Cal up messages one day 
at a lime or in chunks of time No bmit on num- 
ber of entries. 

• Tol-free number answers user questions. Runs 
on ail IBM PCs or compatMs. 

Price $99. 30-day money back guarantee 


|R£MINDeR 


CAMPBELL SERVICES. KC. 

21700 Northwestern Hwy.. Suite 1070 

Southfield. Ml 48075 

(313) 559-5955 Tolt-free; (800) 521-9314 

LDTUS'*USER? 

Free Mail Order Catalog lor Lotus software users. 
4-5-6 WORLD speoahres n Lotus software, 
temptaies. general purpose and specialized Lo- 
tus enhancement programs, books, training aids, 
hardware and accessories. Call Tok Free; (800) 
524-5678, In California; (805) 564-2424. 



4-5-6 WORLD 
OepI A-105 
PO Box 22657 
Santa Barbara. CA 93121 
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CONSTRUCTION SYSTEM 

The Software Shop Construction System is 06' 
signed lor the construction indukry prrries- 
sional. Five tuly integrated applications— JC GL. 
PY, AP and AR run on the IBM PC-XT and the 
new. more powerlul AT. Package also includes 
audio training, computer graphics slideshow, and 
a manual for each application. 

SOFTWARE SHOP SYSTEMS 
960 Holmdel Road 
Holmdel.NJ 07733 
1(800)554-9665 

TIME TRACK 

TIME TRACK is a time recording and billing sys- 
tem that converts time spent by people within 
an organization into invoi^ amounts. The sys- 
tem is menu driven for ease of operation. Online 
help screens supplement an extensive user guide. 
The license price of TIME TRACK is S495.00. 



DOMUS Software Limited 
251 Cooper Street 
Ottawa. Canada K2P 0G2 
1-(613) 230-6285 


SOFTWARE 

BUSINESS 

OPPORTUNITIES 

WRtnRS-AUTHORS 

to write your own microcomputer book? 
We re looking tor writers who want to make 
money for their hobby. Be published by one of 
the largest, oldest microcomputer book pub- 
lishers. Obtain your computer needs list or send 
your own idea by writing to our editorial dept. 
TAB BOOKS. INC. 

Blue Ridge ^mmit. M 17214 
(717)794-2191 


SOFTWARE 

BUSINESS 

PROJECT 

MANAGEMENT 

MIcroGANn 

Control your project! You describe the work. 
MicroGANTT calculates the schedule and 
budget, rvne management, resource allocation, 
project trackiHQ. personnel billing and fixed cost 
ca{:^lities. Flexible oibcal path charts. Unlim- 
ited size and scope. PC— DOS. MS-DOS, 
CP/M— BO. Free brochure. Demo available. 
EARTH DATA CORPORATION 
P.O. Box 13168 
Richmond. VA 23225 
(804)231-0300 


SALES FORECAST 

SALES MANAGERS. SALESMEN: You know 
you've got to do that forecast, but you dread it 
anyway, since it takes you away from what you 
do best; SELUNG. COMPUCAST can help. It is 
a 1-2-3 template that automates forecasting 
graphically and lets you use your own common 
sense. Std $90.00. Enhanced: $140. 
COMPUCAST SOFTWARE 
5328FuflonSt.. 

San Francisco, CA 94121 

MCBA JOB COSTING SYSTEM 

Adapted tor the IBM PC using MS/DOS, Job 
Costing is a comprehensive management toot 
that provides accurate cost reporting & com- 
plete variance analysis. Complete interfacing to 
MCBA'S Inv. Mgmt. Labor Performance. Pur- 
chasing. A/R. A/R G/L & Payroll Packages. 
Complele documentation. Instal. & support avail. 
MOM SYSTEMS. INC. 

24525 Southfield Road Suite 205 
Southfield. Ml 48075-2740 
(313)557-1254 

PRIMAVERA PROJECT PUNNER” 

the most protect management you can get 
from a micro. Plan and schedule networks of up 
to 10.000 activities. Level resource use. Control 
schedule, resources and cost. Call or write to find 
out why Primavera is used by managers world- 
wide lor improved project performance. 
Primavera Systems. Inc 
29 Bala /Wenue 
Bala Cynwyd, P^ 19004 
(215)667-8600 

THE AHA! EXPERIENCE 

PMS-ll. Primavera. Harvard Project Manage- 
ment and Pertmaster Schedules Systems. For 
managing any complex project-R&D construc- 
tion. business planning. 2.000-10.000 events on 
cnbcal path, barcharts, resource managements 
capacity planning & load leveling. Training also. 
Put profits on the critical path with Aha! The 
Project Management Software Specialists 
Aha! Inc. 

109 S. River SI.. PO. Box 8405 
Santa Cruz. CA 95061 -8405 
(406)456-9119 


SOFTWARE 

COMMUNICATIONS 


ELECTRONIC MML/TELEX 

. The POSTMAN enables your PC to send and 
receive electronic mail and telexes easily and 
efficiently. This specialized package auto- 
matically dials, sends, receives, and logs 
messages, includes a directory. Uses your 
own word processor. Designed for Easy-Link 
and also dials into other services. 
CAPPCOMM SOFTWARE. INC. 

1 World Trade Center. Suite 1453 
New York. NY 10048 
(212)938-5702 


TELEX LINK SOFTWARE 

Link your computer to telex service via ITT, 
RCA or Western Union with Cawthon's telex 
software. Designed specificaily lor telex 
communications, Cawthon software is easy 
to use, has on-line help, seif-test diagnos- 
tics, frequently called numbers, and an ex- 
cellent User's Guide. Cawthon Software is 
available for many computers and operating 
systems. 


Cawthon 


Scientific 


Group 


CAWTHON SCIENTIFIC GROUP 
24224 Michigan Avenue 
Dearborn. Michigan 48124 
(313) 565-4000 Telex: (810) 221-1265 


SOFTWARE 

COMPILER 


D«$nntC-$1N 

Full K & R C Compiler, assembler, linker, li- 
brarian. tull-screen editor and example soft- 
ware. Both 8087 arKl floating point libraries. 
Rated 1st or 2nd in 6/83 BYTE Benchmarks. 
Newsletter. No royalties on generated code. 
Unlimited updates $20/each. PC/MS DOS 
and CP/M-86. $109. Now available with 
source level debugger. Price $159. 

C-WARE 

1607 New Brunswick Ave 
Sunnyvale CA 94067 
(406) 736-6905 

WIZARD C COMPILER 

The power ol C with the thorough diagnos- 
tics of PASCAL. Full LINT diagnostic inte- 
grated with compiler. Full UNIX SYSTEM 3 
compatibility. Floating point library: last 
compact code: 1 register variable. In-line 
assembly code. UNIX emulation library. Uses 
MICROSOFT linker. PC/MS DOS 2.0 only. 
$450.00 

WIZARD SYSTEMS SOFTWARE 
11 Willow Court 
Arlington. MA 02174 
(617)641-2379 

UTTICEC COMPILER 

Get Version 2.1 of the finest 8086/8068 C com- 
piler directly from Lattice. Indudn 8067 sup- 
port UNIX math Ibrary. FORK/EXEC functions. 
Compatible with MS-DOS 1 and 2. Single-unit 
price is $500. VISA/MC accepted. Call for infor- 
mation alx)ut corporate licenses and about other 
Lattice products such as MAKE, GRER CVUE and 
WINDOWS. 

LAniC£.INC. 

RO. Box 3072 

Glen Eltyn.lL 60138 

(312) 858-7950, TWX 910-291 -2190 


CU8RARY 

•THE GREENLEAF FUNCTIONS' for C(-(». 
Lattice. Microsoft. Mark Williams or OeSmet C. 
includes DOS 2i). strings, printer, (xilorter^ 
function keys, A^, lots more. With 220 page 
n^anual, examples, source codes, dernos. Specify 
compiler. $175 -f $7 shipping. Check, MC. VISA 
THE MOST EXTENSIVE C UBRARY ANYWHERE. 
GREENLEAF SOFTWARE 
2101 Hickory Dr. 

Carronon.TX 75006 
(214)446-6641 

SPARRY BASIC— B COMPILER 

Powerlul basic compiler that means business. 

• Instructions supp^ internal ISAM files. 

• Four virtual screens, recall time <1 second. 

• Use ot all memory for basic programs. 

• 13 significant di(^ integer math package. 

• Demos with tutorial and reference manual. 
Price $159. Quantity discounts. 

VI$A/MC/CHECK. Mass. res. 5% tax req. PC 
DOS with 128K. demo diskette $15. 

SPARRY SOFTWARE LABS 
POBox632iliA 
Milford, Mass 01757 
(617)473-5435 


SOFTWARE 

DATA 

MANAGEMENT 


FORMNIANAGER 

(X)M6INES data entry, data base forms pro- 
cessing. and spreadsheets. Design forms on 
saeen. Use them lor data entry retrieval & cal- 
culations. Does data entry validation. Report 
wnter sorts any 3 fields. Prints labels, rep^, 
based on your own criteria. Handes up to ^767 
records. $195. Demo disk-$1S.00. 

BIT SOFTWARE 
P.O. Box 619 
Milpitas. CA 95035 
(406)262-1054 

PANQUEST FILE SYSnM 

Dreaming ol a database system w/otft Nes v 
restraints? PANQUEST was written for you! It’s 
based on a powerful but simple organize & re- 
organization of files. Any info can be easily han- 
dled & retrieved by using a natural lang dd. by 
you. An analysis mode allows qualitative or 
quantitative survey of 1 or an unlim. #of merged 
files on an unlim. # of disks. Results displayed 
in bar charts or 30 pie charts (color or 6W). An 
interrogaiion mode makes a data bank of your 
PC. This word-oriented SW runs on the IBM PC 
& compatibles (64K) $145 checks only— 3 week 
delivery. 

M&WULLMAN&CO.INC. 

16 Jefferson Street 
Hackensack, NJ 07601 
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PC-FILEIir 

New for 1985. version 3.0, is faster than ever. 
Erthancements: 32767 record capacity, field size 
up to 1665 bytes, instant 'snapshot' mailing la- 
bels. much more. Exchange data with 1-2-3. 
WORD, WordStar, etc. Over 100.000 copies of PC- 
File in use. Printed manual. $49 che^ M/C or 
VISA. Toll tree 24 hour order line: 1-600- 
JBUTTON 
BUnONWARE 
PO Box 5786 
Bellevue. WA 98006 
(206)746-4296 

A FRIENDLY FILER 

There has NEVER bem a filing program easier 
to use than SeekEasy. NEVER! It uses an ad- 
vancedflexible match’ algorithm. Just type AP- 
PROXIMATELY what you want to find Se^asy 
does the rest. Fast! PC/MS-OOS 2.0. $87 (demo 
S15)-add 6.5% in CA. Add $3 S&H. VISA/MC 
O.K. Free brochure & reviews. 

CORRELATION SYSTEMS 
81 Rxkinghorse Road 
RarKho Palos Verdes. CA 90274 
(213)833-3462 

VENTOOLS 

Intuitive, elegant and powerful. Word processor, 
spelling checker and spreadsheet software tools 
for your IBM PC or compatible by author of well- 
known high ticket packages. Integrated; learn one 
& learn all. $29.^ each includes professional 
documentation and templates 
KNOWLEDGE ENGINEERING. INC.. 

Box 3138. #231 
Austin. Texas 76/[64 
(512) 328^)100 (VlSA/MC) 


SOFTWARE 

DENTAL 


DentalWare~ 

PROVEN Dental Management System— in use 
4 yrs. Patient data management, A/R, state- 
ments. insurance forms, practice analysts, word 
processing, recall, delinquent processing, his- 
torical data. FLEXIBLE; User designed forms, 
notices, statements, reports. $3600. Training 
included. Dealer inquines invited. 

DATA STRATEGIES, INC 
332 S. Juniper St.. Suite 210 
Escondido, CA 92025 
(619)489-9216 


SOFTWARE 

DEVELOPMENT 

TOOLS 


CROSS-ASSEMBLERS 

Use your desktop confer as a developmeni 
system with Avocet assemblers— the industry 
standard smce 1 980. Available for CP/M-80. CP/ 
M-86, and PCDOS/MSOOS host systems, in 
most popular disk formats. Target chip families; 
66000. 6804, 6805. 6809, 1602/05, 8048, 8051, 
6502. 6800. NEC7500. F8. Z8. COP400, 8085. 
Z60.$200to$500. 



AVOCfT/r 
SYSTEMS Inc. 


AVOCET SYSTEMS, INC. 
P.O.BOX490 
Rockport ME 04656 
(800)448-8500,(207)236-9055 


CROSS ASSEMBLERS 

The same manufacturer— compatible, relocat- 
able cross-assemblers Microtec has been 
providing to professional developers since 1974 
are availabie to transform your PC/MS-DOS host 
microcomputer into a de^«lopment system. 
Loaders/communication utilities included. Tar- 
get families; 80186. 8096, 8085. 8051, 8048. 
68000. 6809, 6800. Z80. 6500. others. 



MICROTEC 

RESEARCH 


MICRO-TECH RESEARCH. INC. 
P.0, Box 60337 
Sunnyvale. CA 94088 
(408l 733-2919 


C UTILITY LIBRARY 

Don't reinvent the wheel. Save time and do a 
better job developing your srrftware. Extensive 
library with source. Best color/mono screen 
handling available. Windows, graphics. DOS 2 
directories and files, keys, printer, communica- 
tions, dale. lime, and more. Over 200 lunctions. 
DOS/BIOS gale gives you complete control erf 
your PC. Thorough manual with examples. C86. 
Microsoft, Lattice. Mark Williams. $149. De- 
Smei$99 

ESSENTIAL SOFTWARE. INC, 

Box 1003 

Map ewood.NJ 07040 
(914)762-6605 


BASIC BTREE SUBROUTINES 

CAOSAM isa B-tree keyed file access system. A 
set of subroutines you merge with your pro- 
gram. Supplied in EMSIC source code. Use in- 
terprsted or compiled. Files never need sorting. 
Random search tirne 1 second. No royalty charge. 
Compatible accounting programs avaiable. Price 
$150. VISA/MC accepted. 

CADS. INC. 

POBOX 17304 
Gree.nville. SC 29606 
(803)297-0651 


SIMULATE a ASSEMBLE 

IBM PC will assemble, program, and simulate 
Microcomputer code tor 8046. 6051, Z8, 7000. 
6065. etc. Execute and debug HEX files with 
unique windowed simulator. Watch your code 
run. EPROM Programmer available. Assem- 
blers-$195. Program 8749.8751. 27XX-$245. 
Simulator/Debugger— $395. 



CYBERNETIC MICRO SYSTEMS 
Box 3000 

San Gregorio, CA 94074 
(415)726-3000 

See AN EDITOR BEST BUYI 

See is for programmers. Fastest saeens. Fast- 
est load & ready. Easy to learn with On-Screen 
help, tutorial. 20 active file-windows 256 ch. lines 
Char, line, block & file do undo operations. Auto- 
indent. Wildcard search-replace. No file size 
limits. Invoke DOS, run a program, return as was. 
Fuil-teatures. Need; PC. K. XT or AT; 128K; DOS 
2.0^. Inquire UNIX wrsion. $69.50 demo $1Z50. 
PROLOGIC CORPORATION 
31324 Via Colinas, Suite 111 
Westlake Village. CA 91362 
MC/VISA(61 8) 991-5062 


lAR MACRO X'ASSEMBLERS 

Features: Compatible with chip manutacturers: 
132 significant chars in symtxrls; universal linker; 
generates absolute or relocatable; cross refer- 
ence; output Inany HEX format. *Z6. Z80. 8065. 
8048. 8051. 8096. 6502, 6600, 66,000. 6809. 
6805. Tl tamily & others. Price $2504600. MS/ 
PC-DOS & MIN170K. Alsoon VAX VMS & UNIX. 
ENERTECINC 
19JenkinsAve. 

Lansdale. PA 19446' 

(215) 362-0966 Telex: 824 247 

NO UMIT FORTRAN 

Now FORTRAN and Pascal users can fuNy real- 
ize microcomputing advantages. Add penverfut 
Assembler subroutines to MS FORTRAN and 
Pascal. Extensive graphics, fufl saeen access, 
input during execution, file mgmnt., port con- 
trol. PEEK & POKE. $59.00 V/MC accepted. 
MEF ENVIRONMENTAL INC. 

9705 Burnet Road. Suite 311 
Austin, TX 78758 
(512)835-0848 


Z80/8085 CROSS ASSEMBLER 

• PCM80/PCL80 Macro-Assembler/Linker— 
$99.95 100% Compatible with Macro-80/Link- 
80. Develop your Z80/8085 application on a 
PC/MS-OOS host using STANDARD syntax. 

• PC92S Televideo 925 Emulator-$49.95 EX- 
TENSIVE emulation of the 925 protocol Help 
screen. MX80 support tor 50b-19.2kb. 

UTERAL SOFTWARE 

235 Stephen Road 

Aptos.CA 95003 


SOFTWARE 

EDIT 


KEDIT 

KEDIT is an XEOIT-like full screen editor for the 
PC. Features includesplrt-screeneditlng of mul- 
tiple files, targets. ARBCHAR. SCHANGE. GET- 
FILf, SORT, prefix commands, wordwrap, block 
operations. & key redefinition. Needs 60 column 
display, 192K, D0S2 or later. $125 plus $3 ship- 
ping. Demo version $10. 

MANSFIELD SOFTWARE GROUP 
POBOX 532 
Storrs.CT 06266 
(203)429-8402 

PQIEDIT 

Full-screen editor. EDUN alternative tor PC. XT. 
& jr., With; 4-w3y cursor, insert/delete/replace 
char, 4-way scroll, split/join lines, add/copy/ 
move/delete lines, search/replace strings, gel/ 
put to disk, help screens. Edit multiple files at 
same time. Needs 80 column display. 128K. any 
DOS. $45 + $2 shipping. 

ADAM Systems Cor^tion 
5919 Munson Court. Dept. 202 
Falls Church, VA 22041 
(703)379-0669 


SOFTWARE 

EDUCATIONAL 


THE FUTURE IS NOW 

MOTHER GOOSE— New generation revolution- 
ary software tor young children. Brilliant color 
graphics, animation and lively music. Instills 
computer & reading skdls & is child proof. Elec- 
tronic page turning allows your child to experi- 
ence the wonders ^ Mother Goose. It's fun. IBM 
PC/XT & PCjr. $34.95. VISA/MC. 

SUNSTAR SYSTEMS 
Route #4. Box 368 
Ogdensburg, NY 13669 
(315)393-7117 

SOFTWARE FOR EDUCATORS 

•TRIVIA COMPUTE-The hottest game is now 
ready lor the PC. Six Challenging categories. User 
has the option to design his or her own game. 
•GRAOEBOOK PLUS-complete grading system 
with statistics tor 400 pupils w/60 grades each. 
•BRAIN COMPU TEASERS-a unique package w/ 
over too brain teasers in science, math and logic. 
DEC Computing 
Department 120 
5307 Lynnwood Drive 
WestLatayelle. IN 47906 
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SOFTWARE 

ENGINEERING 


TECHNICAL SOFTWARE 

Largest selection of engineering software— CAO, 
Heal & Mass Flow, structural. Statistical Anal- 
ysis and much more. Micfocomputer programs 
for Mechanical. Chemica). Civil. Electrical Engi- 
neers. Architects. Scientists. Contractors. Send 
tor detailed catalog— Include $2.00 for postage 
and handling. 

TECHNICAL SOFTWARE INC- 
3961 Lancaster Rd.. #101 
Cleveland. OH 44121 

ENGINEERING PROGRAMS 

PSI is the foremost producer of serious engi- 
neering applications for the PC. FVLKS available 
handle chemical, mechanical, civil and power 
design & analysis problems. Our catalog is 
growing daily. Call or write for your free copy. See 
review PC l^gazine, Nov 19^. page 567. 
PSI/SYSTEMS 
Research Park. RO. Box 3100 
Andover. MA 01810 
(617)475-9030 

STRUCTURAL DESIGN 

Quick, versatile, interactive structural pro- 
grams— beams. columns & frames of any ma- 
terial efficientty analyzed & designed. Extremely 
friendly input & output with optionai COLOR 
graphics. Specify PC configixation and send $25 
tor demonstration disk to: 
cV— software design 
763 27th Avenue 
San Francisco. CA 94121 
(415)751-1337 

smARTWORK"- 

Printed-circuit artwork editor for double-sided 
bovds up to to* by 16*. runson an IBM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter. $695. Write or call tor a brochure. 


WIMTKK 


WINTEK Corporation 
1801 South Street 
Lafayette. IN 47904-2993 
(317)742-8428 

PC ENHANCEMENT HANDBOOK 

THE IBM PC ENHANCEMENT for SaENTISTS 
& ENGINEERS. A How-To-Handbook with an- 
swers to all of your questions on PC enhance- 
ment. What can be done? How to do it? and how 
much win it cost? Includes ToN Free Hotline for 
application assistance & convenient one stop 
shopping. SPECIAL INTRODUCTORY OFFER 
$16.95. 

CyberResearch, Inc. 

RO. Box 9565 

New Haven. CT 06536 

mW-25aS:TO43B-»OOlCT) 


ENGINEERING MATH PACK 

l/EMP is a menu-driven series of BASIC pro- 
grams for general engineering use. including 
curve fitting, equation solvers and roots, sort- 
ir^. protability calculabons and units conver- 
sion for tiles. AJI are interactive and listable. $65. 
manual included. Alsoaskabout our interactive, 
finite difference, thermal analysis program. I/TAS. 
Free brochures. 

R.F.WARRINER ASSOCIATES 
3838 Carson Street; Suite 300 
Torrance. CA 90503 
(213) 540-6299 

ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/scientific 2-D & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional. Choice of formats: tabular/line, 
contour, bar. pie, 3-D wire frame & much more! 
OMNIPLOT(S) $135. OMNIPLOT(P) $135. Both 
$240. 

MICROCOMPATIBLES 
301 Prelude Drive 
Silver Spring. MD 20901 
(301)593-0683 


SOFTWARE 

FINANCIAL 


CASH FLOW MANAGEMENT 

LOOK takes all the what-it power ot LOTUS 1 -2- 
3~ and allows the executive to solve problems 
without pro^amming his computer. It is menu 
driven and generates common-sized financial 
statements, ratios, cash flow, trend reports and 
graphs. Tactical and strategic planning is the 
fxus of LOOK. Dollar and or percentage vari- 
ables are changed to generate proformas for 5 
years or 12 months. $950. 

BAKER HILL & COMPANY 
9085 E. Mineral Circle. Suite 210 
Englewood.CO 80112 
(303)799-0238 

*“CASH FLOW MANAGER*** 

At $55.00, a great value offering budgeting, auto, 
bank reconciling, selective transaction report- 
ing. graphics, management reports, tax deduc- 
tion reports. Financial statement and a label 
maker, completely documented & easy to use. 
Tax deductible. DOS, 64K. Dealer inquiries 
invited. Send Check/M.O. to: 

TARA SYSTEMS OF ATLANTA 
6055 Meadowsweet Trace 
Rosewell.GA 30076 
(404)993-8353 

FAMILY FINANCIAL PLANNER 

PROPLANR is a LOTUS 1-2-3 (TM) based, menu 
driven tax, budget and savings forecasting tem- 
plate. PROPLANR produces 3 year monthly and 
10 year annual income/tax and expenditure/ 
saving reports. 401 -K Savings Plan analyses and 
graphs. Needs 512K. Send $195 (template). $45 
(demo) or $5 (manual) to; 

ALLENCRYST TECHNOLOGIES. INC. 

101 Beechwood Avenue 
Edison. NJ 08837 
( 201 ) 549^126 


CDRPORATE CREDIT ANALYSIS 

EURAMICRO'* is a microcomputer based cor- 
porate analysis system— fulfitts alt corporate 
analysis needs of financial institutions including 
historical comparison. & forecast reporting us- 
ing your own data, also allows through time 
sharing or diskette access to EURABANK"— Non 
U S. data as well as FDIC & corporate data. For- 
mats are available to cover 12 industries. 
Eurastar Division-SLEIGH CORPORATION 
RO- Box 591 

Franklin Lakes. NJ 07417 
(201)891-7528 


SOFTWARE 

GAMES 


STAR FLEET t 

The ulbmate in space combat simulations. Fea- 
tures color animation of battles, music, promo- 
tions, through ranks. Caplixe ships, lay mines, 
launch probes, rescue bases, repair damage, 
eliminate Intruders, more! 98 pg. manual. Req. 
128K, 1 dnve. 80 cols. $49.95 + $2 s/h. 
CYGNUS 
P.O.Box 57825 
Websler. TX 77598 
(713)486-4163 

ZORK! MAPS & HINT BODKS 

MASTER THE WORLDS of ZORK 1. 2. & 3. 
STARCROSS. ENCHANTER. WITNESS. SUS- 
PENDED. PLANETFALL, INFIDEL, DEADLINE. 
SORCERER or ADVENTURE with our Mutti-levcl 
and Encoded maps and hints. $7.50 ea.. or 3 tor 
$21 ! (Check. M/O or Visa. M/C # & Exp. Dale). 
Designed BY players FOR players. Accurate. 
Humorous. FAST delivery! 

BROKEN TIMBER PRESS. Dept. P 
Box 2681 

Shawnee Mission. KS 66201 
(913) 722-2464 Evenings Sun.-Thurs. 

TRIVMANIAGAME 

C^as^c trivia game tor IBM PC & compatibles. 
Features 6.000 questions in two skills levels, six 
categories. 1-6 players, statistics, adjustable 
timer, game saves. All play is done on the com- 
puter. Order now tor Xmas. K9.95 * $2 p&h. 
Cok). res. add 3.5% tax. M/C. VISA accepted. 
STAR SOnWARE INC. 

3903 South Espana SI. 

Aurora. CO 80013 
(303)699-7353 


SOFTWARE 


GAMES 

EDUCATIONAL 


DEFINITION MANIA 

A Simple but effective & challen^ng mutbple- 
chotce word game aimed at an adult audience 
but helpful lor high schoolers. Features: color, 
sound, quips, score, playing options. 600 word 
dictionary, (Amer. or Can.), documentation. Any 
PC. DOS. ^C. 1 drive. An excefent gift idea. 
$39.95. Entertaining! U.S. Inquiries. 
FACILEWARE 
61 Fourwinds Rd. 

London, Ont.. Canada N6K-3L1 
(519)473-5812 


SOFTWARE 

GENERAL 


BAR CODE GENERATIDNSW 

Create BAR CODE labels with Old 84. 92. 93. 
Epson X. Triiog printers. Interactive pack. Prints 
39, 93. 12 of 5. 2 of 5. Codabar & UPC-A sym- 
bologies on 1-3 up label stock lnc./Dec. OCR 
interpretation— meets LOGMARS reqmts. CPM- 
86. PCOOS-for IBM PC/XT. COP MPC. other 
compatibles $300. Dealer pricing available. 
DATAFLOW TECHNOLOGIES. INC. 

8422Be<lona U.. Suite 303 
Towson. MO 21204 
(301)296-2632/666-2366 

DVORAK KEYBOARD SOFTWARE 

Want a Dvorak Keyboard for your IBM PC? Sure- 
Stroke translates keystrokes; gives you Dvorak 
Typing Coach, transfer letters for key tops, man- 
ual. seff-motivation audio cassette. Works with 
Lotus. dBase. WordStar, etc. Stop hunthg and 
pecking— Stroke the Dvorak today! $95.00 phis 
$4.00 shipping; Yisa/MC AMEX or check. 
SEASONED SYSTEMS. INC. 

Box 3720 

Chapel Hill. NC 27515 
(800)334-5531.(919)967-5818 

RENT PUBLIC DOMAIN SOFT/W 

Rent our PC Disk Libraries for 7 days and copy 
them yourself. Hundreds of useful business, 
games and utilities FREE FOR THE TAKINGI 
IBM-PC SIG-Vofumes 1-200 $200.00 

IBM-PC -BLUE* 1-59 $65.00 

Rental is for 7 days after receipt. 3 days grace to 
return. Most credit cards accepted. 

NATIONAL PUBLIC DOMAIN 
SOFTWARE CENTER 
1533Avohj(l Drive 
Vista. CA 92083 

(619) 941-0925. Info (619) 727-1015 24 hr. 
orders. 
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CHURCH ADMINISTRATION 

COMPUCHURCH- UneQuaW Excellence Al Low 
Cost. Superb Software For AU Of Your CfMircb 
Admin. Congregation Mgt . Contribution Mgt.. 
Ledger & Word Processing. Available For Most 
Micros— Inctudlng IBM PC, DEC Rainbow, Ra- 
dio Stock M/IV, Tandy 2000. Corona. Sanyo and 
Zenith. Hardware Availaole. Dealer Inquiries 
Invited. 

MICROCOMPUTER TECHNOLOGY 

6 SOFTWARE. INC. 

917 Hospital Drive— RO. Box 596 
Niceville. Ftorida 32578 
(904)678-3328 

IBM COMMTIBU SOFTWARE 

Save 80 to 90% off retailer's markup on a large 
selection of popular IBM compatAile software. 
Titles such as VOLKSWRITER. DBASE. MULTI- 
MATE. DOLLARS & SENSE and much more. Next 
day shipping cri in-stock items. Call for up-to- 
date prices. MC/VtSA/COO/MO/CHECK. 
STRICTLY SOFTWARE, Inc. 

4201 Cathedral Ave. NW Suite 911E 
Washmgton. X 20016. 

(202)537-1010 

SHOP CHEAP— EAT SMART 

• COUPONOMIZER— Save more money with 
your discount coupons and rebates. 64K. 

• OCT ANALYZER— Pertect for weight control, 
menu planning and special diets. 128K. $49 95 
ea. * $2.50 s/h. Requires 1 diskette drive, 80 
column display and printer. Immediate ship- 
ment, 2 week money back Tial. A/E. M/C. VISA. 
NATURAL SOFTWARE. LTD, 

7 Lake SI. STE7E 
White Plains. NY 10603 
(800)626-2511. (914) 761 -9329 In NY (collecl) 


SOFTWARE 


GRAPHIC PRINTER SUPPORT 

At last IBM-PC graphic character support for your 
dot matrix printer. Use the PrtSc k^ to produce 
quabhy scaled dot matrix reproductions ol your 
display on your Epson. IBM. Okidata. IDS, Cen- 
tronics. DEC. Anadex. Datasouth. Gemini, Tl 850. 
Riteman, Toshiba. NEC 6023, or C. Itoh printers. 
It your printer is not listed, let us know and we 
will support it. GRAFPLUS is now available for 
all versions of PC or MS-DOS and win operate 
with IBM and Hercules graphics boards. Tech- 
mar. and Hercules graphics boards. Technolo- 
gtes, Inc. $49.95 
JEWEa TECHNOLOGIES. INC, 

4451-53rd Avenue Southwest 
Seattle. Washington 98116 
(206)937-1081 

ARTRAK- DRAWING/ANIMATIOH 

Create exciting & colortui animation tor store 
dtsplays. cartoons, educational shows & demos 
using ARTPAK. Make a bird fly! Or a man jump! 
Incl. a complete drawing board, probably the 
easiest to use graphics program available. Many 
special etiects. You can even add music! 128K/ 
C.G. crd $99. Ask about color printing. See our 
lull page ad this issue. 

PalSoftware Corporation 
6100 Barrows Dr. 

Los Angeles. CA 90048 
(213)259-9659 

FORTRAN/PASCAL PEN PLOTS 

PLOTMATIC: Comptele support tor H-R IBM, and 
HI pen plotters All primitives available as sub- 
routine/procedure calls PLUS total 20 ptotting 
support package Int^aces with GRAFWTIC. 
Specity compiler (version nuir^) and plotter. 
$135 P otmatic from Miao-compatibles. 
Microcompat4>les. Dept. P 
11443 Oak Leaf Dr 
Silver Spring MD 20901 
(» 1 ) 593 ^ 


GRAPHICS 


35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
Mes produced on the IBM PC into briiani 3^m 
color slides with color resokilKin 400% better 
than your monitor. Leave your printouts behind. 
Use high resolulion color slides at your next 
presenUtion. COMPUTER SUOE EXPRESS $6/ 
slide. $30 minimum order. 

VISUAL HORIZ(3NS 
180 Metro Park 
Rochester. NY 14623 
(716)424-5300 

HALO~ 

Graphics subroutines that run under MS/XS 
in RASCAL. C. ASSEMBLER. FORTRAN. BASIC, 
and APL-f. Supports color $ monochrome 
(^phics devils & can be graphics interlace to 
applications. Lines, arcs, circles, dithering, pat- 
terns. etc. can be created. World coordinates, 
fonts, image compression & animation features 
Inc. 

MEDIA CYBERNETICS. INC. 

7050 Carroll Ave. 

Tacoma Park, MD 20912 
(301)270-0240 


PRINT SCREEN 

Pnnts reverse video, undertining. high and low 
intensities and ak 256 characters tor IBM PC text 
saeens. Graphic saeens can be printed in a va- 
riety ol sizes, vertically or horizontally. A variety 
of printers are supported The license price lor 
PRINT SCREEN IS $50.00 


ffff 

ffff 'ffff 
ffff ffff 
ffffff .ffff 
ffff § 99 ^ 


DOMUS Software Limited 
251 Cooper Street 
Ottawa. Ontario K2P 0G2 
1-(613)23(W285 

FONT GENERATOR 

Quickly and easily create fonts-then download 
them to the printer. Supports the OKIDATA (92 
& 93). TOSHIBA 1351. or the EPSON LQ print- 
ers. FONTGEN ($125) will run on either mono- 
chrome or graphics screen. Ready fonts ($25) 
are available. FONTGEN runs on IBM PCs and 
most compatibles. 

MAC. Inc. 

216 Whalen Street 
Bronx. NY 10471 
(212)796-4534 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen graphics): 70 Microsoft 
FORTRAN/PASCAL (3.1. 3i) IBM 2.0 or DR 
FORTRAN callable subroutines. Professional 
graphics power backed by a 100 pg. user man- 
ual. 5 packs in one: general utility, 2-D interac- 
tive. total 2-D plol support, 3-0 plots, 3-0 solid 
models (hidden line removal). $135. H-P. IBM. 
HI Plotter? Try PLOTMATIC tor comptele (Aotter 
graphics capabilities. Interface w/GRAFMAX. 
$135. Both $240.00. 

MICROCOMPATIBLES 
301 Prelude Drive 
Silver Spring. MD 20901 
(301)5934)683 

SOFTWARE 

HEALTH 

FREE DEMO DISKEHEI 

Turn your computer into a valuable ally in 
achieving perfect fitness and permanent weight 
control. Order demo diskette tor only $6.00 and 
deduct this trom the purchase price ot $69.95 
when ordering the Master Control Diet and Ex- 
ercise Program. PCjr version now available (1 ^ 
60 column monitor). 

HEALTHWARE 

2300 Round Rock Ave.. Suite 209 
Round Rock. Texas 78664 
(512)244-3378 


SOFTWARE 

HOBBIES 


ASTRDLDDYSDFTWARE 

We have everything trom high-accuracy calcu- 
lation packages tor professional astrologers to 
programs that print multipage natal, forecast, 
relationship and numerology mterpretations tor 
everyone. These interpretation programs in- 
dude a license to sell the copyrighted text output 
AGS SOFTWARE 
BOX 28. Dept C 
Orleans. MA 02653 
(617)2554)510 

THE GARDENER'S ASSISTANT 

Have your IBM PC or PCjr layout your garden, 
and suggest plant/harvest dales and quantities 
to buy and plant, ^lect trom over 50 vegetables 
or add your own. Garden layout is produced on 
your screen where you may use commands to 
modify the layout. Optional printer output. Gar- 
den(s) may be saved to disk. IBM PC and PCjr 
with one disk drive $45.ra. (Also available tor 
Apple II series and C-64). 

SHANNON SOFTWARE. LTD 
P.O.Box 6126 
Falls Church. VA 22046 
(703)573-9274 


STAMP COLLECTORS 

The Philatelic Management System is superior 
softwa re tor every level ol coHector. Covers every 
aspect of coNection management, inventory 
Module now available and upgradeable to com- 
plete system. IBM PC. Apple lie and 111. Com- 
plete system. $295. Inventory Module $159. 
Oemo package $15, credited to final puchase. 
SOFTSTYLE.INC. 

7192 Kalanianaole Hwy.. Suite 205 
Honolulu. HI 96825 
1(808)367-5600 

ROOTS II 

New disk software to help organize your family 
tree. Store, retrieve and display 1 ,000’s of family 
facts with unlimited biographical intormation. 
Print complete family books with standard ge- 
nealogical charts includmg index. 175 page 
manual. Uses 60 col moniw Truly a program 
for your entire family. $99 -f CA tax. 
COMMSOfT 
2452EmbarcaderoV^ 

Palo Alto. CA 94303 
(415)493-2184 


SOFTWARE 

INFORMATION 

MANAGEMENT 


KWIC-REF/1 

A general purpose text Ming system. It is de- 
signed to file and cross reference documents, 
notes, letters and arty text materials. It can keep 
track of up to 32.000 key words arid 32.000 
documents usirtg 'and' *or' and 'xor' combi- 
nations. $250.00. 

CHEN INFORMATION SYSTEMS. INC. 

3150 Almaden Expressway Suite 243 
San Jose. CA 95118 
(400)723-2343 


SOFTWARE 

INSURANCE 


THE AGENCY MANAGER** 

Designed by Insurance professionals tor inde- 
pendent insurance agents, this inlegrated sys- 
tem performs: Customer acctg., general ledger, 
client data update and retrieval, over 100 mar- 
keing reports and sales tools. ACORD's. Easy 
main menu arto HELP feature. IVANS. IBM-PC. 
CP/M.Turbodos. 

APPUED SYSTEMS 
Pauling Rd. 

Monee,IL 60449 
(312)534-5575 
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SOFTWARE 

LANGUAGES 


FORTH-32 

The most coniplete language avalabie tor the FC 
Comprehertsive 420 page manual. Complete in- 
tertace to DOS and BIOS, including graphics, 
video interlace, parallel and serial ports, igtk p^^ 
joy-stick, sound, color, DOS tile access. Double 
screen editor. The only full FORTH 6066 Assem- 
bler. See our ad this issue. 

QUEST RESEARCH. INC. 

303 Williams Ave. 

Huntsville, AL 35801 

(800) 556-6088 or (205) 533-9405 

COMPATIBLE LANGUAGES 

C, Pascal and Multi-Basic compilers ger>erate 
compatible object code so languages can be 
rnixed. C is tul K&R. Pascal is lull Jensen & Wirth 
+ extensions arKt Multi-Basic compiles both 
MBASIC and CBASIC. $139 each. Available for 
PCDOS. MSDOS. CPM80; TRSDOS on Models 
I. II. Ill, 4. 12. Send for tree brochures. 

ALCOR SYSTEMS 
13534 Preston Rd.. Suite 365 
Dallas, Texas 75240 
(214)494-1316 

PASCAL FOR THE PC: 

EXAMPLES PLUS A PLUS TWO 

Jato Inc. now offers diskettes with over BOOK 
bytes of useful info about IBM Pascal 1 & 2 plus 
irdo on DOS 3.0. More than 120 sample pro- 
grams. Save time and effort, we have found the 
problems and documented the solutions. Avail- 
able tor $30 each or both lor $48. (CA add 6%) 
or $3.00 (refund with order) for complete 
descnption. 

JATO INC. 

24861 Alicia Parkway, Suite 272-B 
Laguna Hkls. CA 92^ 

BETTERBASIC 

• STRUCTURED LANGUAGE WITH BASIC 
SYNTAX 

• EXTENSIBLE-CREATE YOUR OWN 
KEYWORDS 

• MODULAR-PROCEDURES CAN BE GROUPED 
TOGETHER INTO LIBRARY MODULES FOR 
HIGHER PRODUCTIVITY 

• UTILIZES FULL PC MEMORY CAPACITY 
(640K) 

• FUa SUPPORT FOR GRAPHICS. COMMU- 
NICATIONS, AND SCREEN FORMATTING. 
$199, 8087 MODULE $99. RUNTIME SYS- 
TEM $250. SAMPLE $10. 

SUMMIT SOFTWARE TECHNOLOGY. INC. 
RO.BOX99BABSONPARK 
WELLESLEY. MA 02157 
(617)235-0729 


RTL$150 

RTL is a Relocatable Threaded Language which 
adds the advantagesol relocalabllity to the power 
of FORTH. Its decompile allows the edi^ ol 
any high level word directly from RAM, eliminat- 
ing the need for saeens. Wbrds may be rede- 
fined retroactively with space recovery. All source 
code is included. 

RTL PROGRAMMING AIDS 
10844 Deerwood SE 
Lowell. Ml 49331 
(616)897-5672 


SOFTWARE 

MAILING 

PROGRAM 

FOR EVERYONE 

INNERVISIONS MAILER; A powerful mailirtg 
system lor labels, form letters, and dkectories. 
Multi-level sort/select. $49.00 
ELECTRAFILE; A user-d^ined list manager, let- 
ter merger. Imports & exports ASCII file. Func- 
tions too numerous to list here. $99. 
INNERVISION MICROSYSTEMS. INC. 

PO Box 3427 

Silver Spring. MD 20901-0427 
{301)445-2493 


SOFTWARE 

MANUFACTURING 


MCBA MANUFACTURING SYSHM 

Adapted for the IBM PC using MS-DOS. Inven- 
tory Management. Bill of Materials. Order Pro- 
cessng. Purchasing. Job Costing. MRP. Labor 
Performance. Shop Floor Control. Standard 
Product. Co^ and Routing, Accounting. In- 
staU & support available. In use at over 11,000 
installations!!! 

MDM Systems. Inc. 

24525 Southfield Rd. Suite 205 
Southfield Ml 48075 
(313)557-1254 

MYH MYKE** MANUFACTURING 

CONTROL SYSTEM integrates with BUSINESS 
SYST & features mainframe capabilities. STO 
COST...bi of matl and operations routing pro- 
vide where used, same as except. & protection 
capabHibes. FORECAST/SCHED. MRP. MPP. 
Production costing. SHOP FLOOR CTRL. Install 
& support avail CP/M. PC DOS, MS DOS. UNIX 
&more. 

AHI 

MS'TEiMVKE 



MDS ASSOCIATES. INC 
RO. Box 106 
Orchard Park, NY 14127 
(716)662-6621 


TWIN OAKS mrp 2 

• Bills/malerial • 22 Modules 

• InvConlrol • 128 K. PC. XT or AT 

• Purchasing • DOS 1.0-3.0 

• MRP&CRP •Hard/Soft Disk 

• Master Sched'g • Online— Realtime 

• Phys inventory • Multi User 

• Std Costing •Acctg 

TWIN OAKS. INC. 

80x136 

Cottage Grove. MN 55016 
(612)458-1604 

STRUCTURAL FABRICATORS 

PC/Cutkst takes input from your bW of material- 
Oetad drawing and calculates the best cutting 
combination for any length stock and prints a 
shop ready cutting list and scrap report. Also an 
optirnization feature liTNls best mult length tor nri^ 
orders. Price $300.00. Demo Disk $25.00. 

THE JOSEPH ALBERT CO. 

P.0.BOX611 

Blue Island. lUinois 60406 
(312)349-9032 


SOFTWARE 


PC -CLAIM 

Physician's office insurance claim filing with 
printed insurance forms & paperless claims 
processing. Overnight electronic claims sub- 
mission. SPEEDS BLUE. M'CARE. PRIVATE IN- 
SURANCE SETTLEMENT. 23 programs. 3 
diskettes, user manual. OOS/128Kymodem/min. 
2floppy dnvesor h-di$k. $89.95-M0NEY BACK 
GUARANTEE. 

PHYSICIANS PRACTICE MANAGEMENT. INC 
1610 South Lynhurst. Suke Q, 

Indianapolis, Indiana 46241 

In the Continental U.S. call (800) 428-3515 

Indiana residents call (800) 792-3525 


DRUG INTERACTIONS 

Computer assistance with patient manage- 
ment. Enter up to 20 drugs by brand or generic 
nanve and get report of possible drug interac- 
tions. Over 500 drug name$/3900 entries in 
memory. 128K Mono & printer needed. Ex- 
tremely thorough; $89 (From RA. add 6% tax). 
Send addressed stamps envelope for sample 
report. 

Dr. Richard H. Jeffries 
4600 (kjster Drive 
Harrisburg. M. 17110 


MEDICAL 


POS/r VERSION 4.0 

MEDICAL BILLING & A/R. Statements & Ins. 
forms Aging & revenue analysis with bar graphs. 
Multiple doctors, practices, insurances. Day 
sheets, recall notices, referring physicians, au- 
dit trails, ledger details. Online update & access 
by acct. #/name. Customizable procedue & Dx 
codes: menu-driven; help screens. PODOS, 
128Kb. hard disk. $2200. 

CHEN INFORMATION SYSTEMS. INC. 

3150 Aknaden Expressway Suite 243 
San Jose. CA 95118 
(408)723-2343 


SOFTWARE 

MUSIC 

TUNESMITH/PC- 

Now you can make GOOD MU9C on any IBM 
PC! It's easy with this amazing Music Develop- 
ment System-there's an ON-LINE TUTOR to 
guide you. plus a comply l€l^ screen. Sim- 
ulated CHORDS allow you to create complai 
music. Special-purpose FULL-SCREEN music 
editor: 10 SAMPli tunes to educate and enter- 
tain. Requires 96K, 1 drive, 80-column display. 
Introductory offer: $49.95 (plus $5 shipping). 


CompuMedic"* 

PROVEN Medical Management ^em— in use 
3 yrs. Patient data management, A/R. st^e- 
ments. insurance forms, practice analysis, word 
processing. Options—^ Aging By Doctor. 
Laboratory. Canadian. Industrial medicine, 
electronic claim processing. Training included. 
XT $3600. Dealer inquiries invited. 

DATA STRATEGIES. INC. 

332 S. Jumper St.. Suite 210 
Esconcbdo.CA 92025 
(619)489-9218 


TuneSmith/^’C 


THRESHOLD 

120 programs for A/R. office management, clin- 
ical studies, referring physician reports, elec- 
tronic claims submission. Includes; on-line help, 
fun security with audit trails, patient name ori- 
entation. $3,900. FREE REMOTE DEMONSTRA- 
TIONS AVALABLE. Requires hard disk. 2S6K. 
DOS. 

PHYSICIANS PRACTICE MANAGEMENT. INC 
1810 South Lynhurst Drive, Suite Q 
Indianapolis. Indiana 46241 
In the continental U.S. call (800) 428-3515 
Indiana residents call (800) 792-3525 
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SOFTWARE 

One-of-a-kind 


COMPUTERIZED OREEnNO CARD 

Unique prograrnroUe greeting card. You 
1 ol 9 tunes. 1 o( 7 graphics-Xmas. New Years. 
Bday. Amv.. Weddng. Grad., Promobon. Per- 
sonalize the card with your own message, your 
name, the receivers name. Reusable. IBM & 
compatible with color graphics. S29.95 (CA res- 
idents add 6%) alow 4-6 wte tor delivery. 
GOLD MME ENTERPRISES 
PO BOX 481100 
Los Angeles, CA 90046 
MC/VISA (21 3) 273-5471 

HOTEL 2000 

A hotel management software package tor the 
IBM-PC and compatible micro computers. In- 
cludes all hotel functions; Reservations. Front 
Desk. Housekeeping. Guest Accounting and 
Night Audit For dte back office. HOTEL 2000 
provides an interface to many G/L and A/R 
packages. Al other general business packages 
may also be used. It is a *USER-FRENDIY' 
sy^em which guides Ihe user with menus and 
messages and requires no previous computer 
experience whatsoever. Demo kits are avaitabie 
from $190.00 and individual modules from 
$1,350. Dealer inquiries are welcome. 

MOSHO/ CORPORATION 
47 Marchwood Road Suite 2-0 
Exton.RA 19341 
( 215 ) 363 ^ 


SOFTWARE 

DERATING 

SYSTEMS 


MULTIPLE USERS UNDER PC DOS 

MulbLink bjms PC-OOS into an efiicieni multi- 
user multi-tasking operating system. Additional 
users are supported by attadiing inexpensive 
Cfn* terminals or modero to serial ports on the 
PC. and can run normal applications desitpied 
lor PC-OOS. Includes print spooling, keyboard 
enhancer, and communications software. 


CD 


THE SOFTWARE LINK INCORPORATED 
8601 Dunwoody Place Suite 336 
Atlanta. GA 30338 
(404)99&0700 


SOFTWARE 

PREVENTIVE 

MAINTENANCE 

MAINTENANCE A INSPECTION 

An easy-to-use computerized method to orj^- 
nize. oper^. and control an effective pra«ntive 
maintenance system. Applicable to any type of 
business or indusiry. Full scrwn input and dis- 
plays. plus function key help commarKi. Main- 
tains historic^ data, creates work orders, and 
provides numerous reports. Foreign language 
i^rsions available. For information write to: 
PENGUIN COMPUTER CONSULTANTS 
P.O. Box 20465 
San Jose. CA 95160 
(406)997-7703 


SOFTWARE 
REAL ESTATE 


REAL ESTATE TDDLS I 

Over 45 powerful, easy-to-use. menu-driven 
analyses of mortgages (regular, ballon. GPM, 
constant principal, wrap), leases, construct. 
Loans and variable/grouped cash flows pius 
amortizatnns Computes RR.NPV.FMVL price, 
points, yield, etc. IBM PC/XT/compatibles, 
126K, 2 DS drives. 226-page manual. $299. 
ANSONN SOFTWARE INC. 

2801 N. Surrey Drive 
Carrolfton. Texas 75006 
(214)446-4340 

EZ-RE INVESTOR TEMPLATES 

Complete analysis package for the Real Estate 
In^tor. For Equity Share, Rent House. Apart- 
ments. Warehouses, and Office Buildings. Five 
mort ga ges can be ARM FHA245, amort, de- 
ferred mt. or intonly. Ten year projection of cash 
flow, deductions, sel price, tax at sell, gam or 
loss per year, and after tax IRR. Expenses, int. 
rent, and appreciation adjust annu^. Also 45 
year loan amortization terriplate. Prof report. Re- 
qures LOTUS 123 and 2S6K. $50 PPD. Money 
back guarantee. Visa. MC. 
L6ASS0aATES.INC 
6817 Skokie Une 
Vienna. VA 22180 
(703)938-9093 


SOFTWARE 

SECURITY 


MT4DCK« SECURITY 

Guard your valuable software from PIRACY. Our 
inexpensh^ security system protects you from 
lost profits. Copies wi only operate with a BIT- 
LOCK device attached. BTT-LOCK's powerful 
muKi-layered security has proven its effective- 
ness on IBM PC/XT. TRS-80. Apple and com- 
modore computers thru the test of time. 
MICROCOMPUTER APPUCATIONS 
7805 So. Wmderemere Circle 
Littleton. CO 80120 
(303)922-6410 


SOFTWARE 

saENTinc 


MATRIX 100 

Powerful Matrix operations with single stal^ 
ments in IBM PC BASIC Perform muttiple 
regression, solve simultaneous equations, in- 
vert mabices. etc. MATRIX 100 commands are 
fast, reliable and easy to use. 

Requires 128K. Price $80.00. ($4 shipping & 
handling. CA residents add 6.5% tax.) 
STANFORD BUSINESS SOFTWARE. MC. 

4151 MxKftefieldRd.. Suite 215 
Pak) Alto. CA 94303 
(415)424-9499 

SearchLit 

Version 2.1 stores & searches btikographc data. 
Retrieval based on key word indo. title, author, 
source or abstract . Absokitefy no programming 
required. Mainframe downloading. Multi-user 
data entry. PublicatiorHiuality bibliographies. 
Sorted output. Any DOS. AT-compatible. 
$249.50. Send $10 lor demo disk. 

MEOISOFT. 
t595SoquelOr.#3SO 
Santa Cruz. CA9S065 
(406)476-7106 


SOFTWARE 

SERVICES 


TAPE TD DISK CDNVERSIDN 

Convert any 9 track magnetic tape to or from over 
200 formats inckxtng 31^'. 5Xi'. 8* disk for- 
mats and word processors. Fonnats available 
incKide IBM-PC. APPLE. Altos. TRS806* CP/M. 
Dispiaywr., IBM SYS/??. Macintosh. Wang, LA- 
NEIR. OS/6 and 200 more. Disk to disk conver- 
sions also avail. Cal lor more info. 

P1VAR COMPUTING SERVICES. NC 
47 W. Dundee Rd 
Wheeling, fllinos 60090 
(312)459^0 


SOFTWARE 

SORT 


OPT-TECHSDRT/MERQE 

Extremely fast Sort/Mtf ge program tor the 6M- 
PC. Can sort or merge multiple files containing 
fixed or variable length records. Run as a DOS 
command or call as a subroutine, plus many 
other features. Now also sorts dBA^ I files! 
Compare before you buy any other. Write or cal 
tor more info. $99. 

OPT-TECH DATA PROCESSING 
PO. Box 2167 
Hunble.TX 77347 
(713)454-7428 


INTERNAL SORT FOR BASIC 

NSORT— A fV^T & easy to use quicksort sub- 
routine written in C & assembler. CALLable from 
BASIC. Sorts an unlimited number of records in 
memory on up to 8 keys mixed type, ascend- 
mg/descendng. Like having a SCAT buitt into 
the language. Works w/compatibles. Compiled 
& interpreted, all DOS versions. $49.95+^.50 
s&h MC/VISA/CHECK PA. +6% tax. 

NATIONAL SOFTWORKS 
65 East Elizabeth Avenue 
Bethlehem. RA 18018 
(215)667-4800 


SOFTWARE 

SPREADSHEET 


FDRMAT 1-2-3 

• Loads ANY data into Lotusi 

• 1-2-3 and Symphony'' Utity! 

• Communication tor E-MAIL! 

•Interacbveand Batch 
•Free program update 
•On-km help system 

• FAST-FRIENOLY-FLEXtti 

• Runs on PC. XT and tookakkes 

• DOS 2.0 with 64K.1 drive 
•$150.Chk./MC/VISA 
RELIABLE SOFTWARE 
Box 849 

Manna. CA 93933 
(600) 235-6646 ext. 561 (Nat) 

(600) 235-6647 ext. 561 (CA) 

LOTUS WITHOUT FLOPPIESI 

Run Lotus 1-2-3 on XT's and compatible fixed 
hard disk system s without a floppy in the A drive. 
THE RX is a manually mstaM or autoexecut- 
able program that saves wear and fear on your 
valuable Lotus System disk and loads 1-2-3 
faster; $34.95 + $5 Shipping & handling. THE 
FIX is now available tor S^phony. too! 

BLUE HERON PUBUSHING CO. 

8350 Lincoln Avenue 
Skokie. Illinois 60077 
(312)676-1060 

1-2-3/SYMPHONY nMPlAJES 

MAKE INSTANT USE OF YOUR 
LOTUS SPREADSHEET 
1. 1964 Federal Tax Calcuiator 

2. Personal AccountinQ System 

3. Personal Mailing System 

$35 ea. -2 or more on one di^ $30 ea. VISA/ 
MC 30 Day money Back Guarantee ORDER 
TODAY* 

EASY-AS....INC. 

Suite 402. 36 S. Charles Street 
Batto.. MO. 21201 
(301)539-5540 
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SOFTWARE 

STATISTICS 


SIGSTAT 

SI6STAT incliKles over 30 programs of me BMO 
statistical series, plus many aPvarK^d new fea- 
tures Mainframe capacity (up to 80 var ) for 
uni— (e g . ANOVA, regression) t multivariate 
(e g . canonical, factor) analyses, time-series, 
multidim scaling, crosstab, plots, and much 
more 6087 support opt 256K. DOS. S59b 
SIGNIFICANT STATISTICS 
3336 N Canyon Road 
Provo. UT 84604 
(801)377-4860 

NWA STATPAK 

Powerful data manipulation utilities. ASQI data 
structure tor interface to databases, word pro- 
cessors. etc Statistical functions include prob- 
ability. descriptive statistics, regression and 
correlation, non-paramelncs. disirtulion func- 
tions. means testing, survey data analysis. & 
ANOVA$495 

NORTHWEST ANALYTICAL. INC 
520 NW Davis St 
Portland. OR 97209 
(503)224-7727 

ELF-THE STATISTICAL PKG. 

Reads & writes ViSi-Catc. SuperCafc Muiitplan. 
dBase il, etc Does Factor Analysis, Principal 
Comportents. Disaimmant Analysis. Stepwise 
Regression. ANOVA (1 & 2 way), correlations, 
probabilities. l-Test. crosstabs. Frequenoes. 
Transformations, permanent Database, and 
more MC/VISA 

THE W1NCHEND0N GROUP INC 
PO Box 10339 
Alexandria. VA 22310 
(703)960-2587 

CRISP 

CRunch Interactive Statisticai Package otters a 
comprehenstve set ol statistical procedures and 
data management facMies Very easy to use Can 
us. It we can I help you. we'll ten you. and maybe 
be able to suggest some alternatives $495 
CRUNCH SOFTWARE 
2547-22nd Avenue 
San Fraxtsco.CA 94116 
(415)564-7337 


SOFTWARE 
STOCK ANALYSIS 


FIVE FORMAT WAVE 

A powerlul slock market timing system New 
technical Analysis technique explcxis the most 
aauratetiming indicators Updates quickly and 
easily Generates long term Buy and Ml signals 
with amazing accuracy Hardcopy reports Reg- 
istered with the Securtlies and Etthange Com- 
missAin For IBM PC. XT.tr and compalibles $129 
check. VISA/MC Ser>dtof treedetarts 
FINAL ANALYSIS 
PO Box363l-A 
Langley Park, MD 20787 
(301)445-1371 


WALL STREET WINDOW 

• integrated stock pkg with extensive TECHNI- 
CAL ANALYSIS-movmg avgs . Stock compar- 
isons, trendlines, relative strerigihs & more 

• Details hi-res GRAPHS, avail mtourCXTlORS 
using COLORPLUS board 

• ^^^U)SHEET mierface tor portfolio updating 

• AUTOMATIC access to DOW JONES, histori- 
cal & current quotes 

• AUTORUN using saved keystrokes. $395. 
OEMO-$1000 

R&D SOFTWARE ASSOCIATES 
PO Box 2727 
Reston.VA 22090 

(703) 476-6597. 950- 1088 (pause) 800- 123 


SOFTWARE 

STRATEGIC 
PLANNING 

EXPERT CHOICE- 

ForexecutivesaialllevetsotrTianagement stra- 
tegic tactical and operational Supports com- 
plex decisions based on objective and sd>ieciive 
mformaiion about cniena and alternatives Uses 
strategic planning, arbitration, resource atloca- 
bon employee evaluation and R&O planning 




Decision Support Software, Inc 
1300 Vincent Piace-Depi C 
McLean, VA 22101 
(703)442-7900 
(600)368-2022 


SOFTWARE 

TAXES 


TAX PLANNING TEMPUTE 

A diskette to be used With 1-2-3. or Symphony 
User can toggle between 1963 & 1984 compu- 
tations. mci both years tax tables Computes 
state income taxes 256K req Flexible, menu- 
driven Follows IRS forms by Ime number & iict 
1040 Sch A, B C.D.E.G.W.SE, forms 2119, 
2441,3468,6251 $75 
PERSONAL TAX PLAN '-PERMAR & ASS(X) 
ll25SunnyniflsRoad-Oept PCM 
Oakland. Ca 94610 
(800)443-0100 X644 


PROTECT YOUR TAX DEDUCTION 

AutoLOG— an automatic computer lime fog re- 
quked under '84 Tax Act Record atl usage of your 
computer You define the categories and AutoLOG 
lakes care of all the rest Only $49 95 Can or 
write 

McroClear tnc 
342 Madison Avenue 
New York. NY 10017 
(212)867-0481 


TURBOTAX- 

Full feature fed income tax preparation & plan- 
ning software 33 forms, schedules. & work- 
sheets FAST' Calculates fully ^oss-referenced 
return under 3 seconds VtANDOWS' Operates bke 
aspreadsheet ExceedslRSpnni specs Full de- 
preciation support Much more' CA/AZ mod- 
ules avail Dec FREE update tfi Jan Req 192K 
$65 VISA/MC (CAres 61^% tax) • $5S&H 
ChipSoft. UK 
5674 Honors 
San Diego. CA 92122 
(800)621-0852 Ext 355 

TAX PREPARATION 

1984 Federal tax program follows IRS forms and 

includes lorm lO^.sch A-G.R.RPSE&Wand 

forms 2106. 2119, 2441, 3468, 3903. 4562. 4797, 

4835. 4952. 4972. 5696 and 6251 Available lor 

the IBM PC, PC|r, Tl Pro. and DEC Rainbow with 

MS-DOS Requires t28K Price $99, updates 

$29 Check/MCAfisa 

OUNPHY SYSTEMS INC 

2215 Oeewood Drive 

Columbus. Ohio 43229 

(614)891-2131 

TAXTIME ” lor Lotus 1-2-3 “ 
(formally Tax 4-5-6) 

• 1040-REG 256K $35 

1040 A. B. C. D. G, SE (2), W, 6251. i IRA. ElC 

• 1040-PRO 320K $95 

Above lorms • C. E, F, R. 2106, 2210. 2441. 3468, 
3903, 4562, 4797, 4952 & 5695 Automatic 
support statements Mutti C F & 4562 All forms 
can be sent to IRS 

• CALIF -540 256K $95 

State forms 540. 540NR, A. B. CEF, D-1. G. H. P 
fl. 3514, 3805L. N, U. X, 3885. & 5805 Can be 
merged with 1040 il 512 K memory 

• NY-201 /203 256K $95 

New York forms lT-201. 201ATT, plus non-res 
203. 203AT7. NYC 203. 112R. 220. 250, 360 

• CORP-1120 320K $195 

1120. 1120$. C. 0, W, 2220. 3468. 4255. 4562, 
4626 4684. 4797, K-1 Two programs m one 
package Available m March 1985 

• PARTNER-1065 256K- $195 

1065. D.F.K.K-ls, 4684 4797 Storesmdiv data 
lor each partner & prmts K-ls Can add Stale 
into Available February 1985 

GENERAL INFORMATION 

All forms look like the real ones & are highly m- 
legrated tor minimum entry duplication Change 
one entry & all others are updated in 10 secs 
Most are iRS/State appvd Good tor lax plan- 
ning since lax totals are always sftown on bot- 
tom screen window Extensive use of menus & 
macros easy input & output Requires LOTUS 
123/1A (Im-Lotus Devdop Co.) and memory 
listed Annual updates $45-$75 

TAXTIME ■ by Austin Scientific. Inc 
1259 El Camino. Suite 2606 
Menlo Park, CA 94025 
USA (800) 227-2634 x 998 
CALIF (800) 772-2666 x 998 


TAX CALCULATION WORKSHEET 

OWN OR USE LOTUS 1-2-3 or MULTIPLANE 
Then use their power to calculale YOUR taxes 
We have spreadsheets that compute personal 
1984 taxes usmg ALL possfole methods allow- 
ing a choce of the most favorable Includes 1040/ 
A. Sch A.8.D,G,RRP,W,2106.2110.2440,2441. 
3903and5695 Alltor$29 95 WilhC.E.S£.346B, 
4562 $39 95 
ComSysinc 
66 ftackberry Road 
N Attleboro. MA 02760 
(617)695-1967 


INFO-TAX 84 

Tax preparation & planner East IRS facsimile 
input screens Instantaneous Assembler I/O 
Automat icalfy computes totals and cafouiates tax 
Print IRS approved forms or to IRS pre-pnnted 
lorms Individual ($95), Preparers ($225) Pre- 
parer'sgeneratescovnietlerandiabeis Tryout 
Demo ($10) 

COMPUTER REALTY SYSTEM, INC 
5712 Magic Mountain Drive 
Rockville. Maryland 20652 
(301)468-1055 


IBM/PC 1-2-3 TAX TEMPLATE 

1984 i-2-3Tax Template Easy-to-use Runson 
256K Two options Fxst includes Form 1040. 
SCH A-E, G. R&RP, SE. W. Forms 2106. 2441, 
3468.4562.5695 $1600 Second itkIs above 
pkis SCH F Forms 2119. 3903, 4136, 4604, 4835, 
4952.4972 $2300 Immediate Dekvery Money- 
back it returned within two weeks 
SIRON-TAX 

13445 SWCRESMER DRIVE 
Tigard, Or 97223 
(503)655-2743 


TAX PREPARATION TEMPLATE 

1984 Federal tax template tor use with Lotus 1 • 
2-3 Follows IRS lorms & schedules Readily 
underst3r>dable WRITTEN DOCUMENTATION, 
prepared by tormer IRS ATTOftNEY-CPA. ex- 
plains template, includes tax checklists of in- 
come & deduction items, examines frequently 
asked questions and tax issues relating to sp^ 
cihc lrr>e items $99 Visa/MC/Chk 
1-2-3 TAX MISER 
PO Box 620635 
Littleton. CO 80162 
(303)972-0539 


SOFTWARE 

TERMINAL 

EMULATION 

BURROUGHS HANDSHAKE 
AN ALL-SOFTWARE Burroughs MT9 83/70 830 
terminal emulator HANDSHAKE allows PC or 
compatible microcompuier to communicate with 
existing Burroughs host programs Also trans- 
fers tiles between the host and microcomputer 
disk storage concurrent with dialogue installed 

SOFTWARE CLEARING HOUSE 
771 Neeb Road 
Cmcmnali. OH 45238 
(513) 451-6742 Telex 24-1665 
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BLUE LYNX 

F^itKe yojr (Linb terminals with sn^ 

XTs. TECHLANO SYSTEMS is the nation's lead- 
ing synchronous communications company with 
over 6.000 BLUELYNX' insUled. The BLUE- 
LYNX hardware/software product emulates the 
5251/12 lor the S/34. S/36 and S/38. Now 
buTKfled with AuloLynx tor unattended opera- 
tion ... only $745. BLUELYNX 3276 for the larger 
43)a and 30» rnaintrarnes. both SOLC and ^ 
versions, now comes bundled with Data Reader, 
a ulity that facility the formatting of host files 
into Lotus 1-2-3. dBASE. etc... only $795. Printer 
and t«-and download support available with 
both versions. 

10 

TECHLAND 

SYSTEMS INC. 

TECHLANO SYSTEMS. INC. 

25 Waterside Plaza 
New York, NY 10010 
(212)684-7788 


SOFTWARE 

TRAINING 


THE AUTHOR* A AUTHOR PLUS 

THE AUTHOR* is a flexible, reliabie. COM- 
PUTER AUTHORING SYSTEM. Its ease of use, 
automatic branching, complete record keeping 
& thorough documentation make it a proven 
winner. THE AUTHOR PLUS'* combines all ot 
these features with GRAPHICS, expanded use of 
function keys, and fun saeen editing & enby. 
RAPTOR SYSTEMS INC. 

324 South Main Street 
Stillwater. MN 55082 
(612)430-2960 

ATHENA COMPUTER WISDOM 

Athena Software Training activates your IBM-PC 
to capacity. Progressive Video tapes and inter- 
active guide books facMitate personal learning on 
programs such as R&se 4000, The Ward, State 
of the Art General Ledger and Symphony. Ath- 
ena delivers a convenient, affor^ble and sim- 
ple sokibon to software understanding Accept 
the wisdom of Athena. Available in VHS. Beta or 
44*. 

VIDEO LOGIC 
15830 SI. 114H1 
Clackamas. OR 97015 
COLLECT (503) 657-7942 


SOFTWARE 


TYPESETTING 


HIGH-nCH TYPESETTING 

Transmit your text via toll-free lines directly to 
our fully automated typesetting system. $2. per 
K characters with a $5. minimum. Same day 
service. 200 typefaces in sizes up to 72 point. 
Send $15. * $3. shipping lor our 220 page 
guidebook, or call loll free and use your MC. VISA 
or AMEX. 

INTEGRAPHICSINC 
106A South Columbus Street 
Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 In DC area 


SOFTWARE 

UTILmES 


SYMBOUC DEBUGGING 

The Mylstar SO Program enhances IBM DEBUG 
Program using the same command structure. 
Use symbol names, mathenWical expressions. 
Batch Piles, on-fine help, mutti-command ma- 
cros. and loop structures. Makes your job eas- 
ier, tor PC-OOS 1.1. 2.1 128K RAM rrwirun. 

$125.00 check, money order. MC or VISA. 
MYLSTAR ELECTRONICS. INC. 

165 VWst Lake Street Dept. 120 
North Uke.lL 60164 
(312)562-7400 

COPY PROTECTION BY MSO 

The ULTIMATE diskette copy protection system 
designed for software developers and publish- 
ers. A variety of protection methods are avail- 
able to surt your protectiori requiretnents. Al IBM 
PC and XT environments are supported which 
includes DOS. BASIC (compiled and ^nterpr^ 
bve) Pascal. P-System. dBASE I and stand-alone 
systems. Customized systems also available. 
Requires 64K. two disk drives. 

IXYSTI 

MICRO-SOFTWARE OEVELOPffiS. INC. 

21414 West Main Stiieel 
St. Charles, minors 60174 
(312)377-5151 

RRDLOCK/RAOLOCKII DISKS 

R4DLOCX tushes the user with a method tor 
providing protection against unauthorized du- 
plicatior from DOS commands $99. IWXjOCK 
11 disks come preformatted with finger-print and 
seriafizarion. PADLOCK H disks offer superior 
protection. Ask about our fast data encryption 
product. All work with hvd disk. EXE/COM files 
and al DOS versions. MC/VI^ 

GLENCO ENGINEERING 
3920 Ridge Ave. 

AriingtorHts., 1.60004 
(312)392-2492 


SCREEN DESIGN MADE EASYII 

Screen Generator and Processor for BASIC pro- 
grammers. This package combines a Screen 
Painter tor creating and modifying screens and 
Macro Language and Compiler lor quicker cod- 
ing and testing. Features COLOR, field vari- 
ables. complete input editing, line drawing. For 
BASIC, BASiCA. arid C^piler users. In- 
cludes manual and reference card. $99.95 VISA/ 
MC accepted. 



G. FREEMAN &COMFANY. INC. 

ISAIbin Road 
Stamford. CT 06902 
(203)327-9668 

SCREEN MANAGEMENT SYSnM 

SMS is simply the best utMty available tor de- 
signing. using, and saving color/monochrome 
screens. GOSUB's are supplied m BASIC lo in- 
put. output, and edit screen data fields. Loads 
of extra features. We have been in business 15 
years, winning many awards for programming 
excellence. Price $1%. demo $50. Manual $10. 
VISA/MC PC/XT/PC jr./64K/1 Disk. 

ONA SYSTEMS. INC. 

PO. Box 1424 
Saginaw. Ml 48605 
(517)793-0185 

Hird Disk DIRECT ACCESS'* 

The ULTIMATE utility for any hard disk user. DI- 
RECT ACCESS is a powerful hard disk manage- 
rnent tool. Organizes you software progranis into 
a 'user defined' menu ^fem. Features attrac- 
tive screen display, rapid access into an appli- 
cation using a single keystroke & easy to learn. 
Also handles batch tiles & complicated DOS 
commands. Order today. Only $59.95 4 $2.50 
shipping. MC/VISA. 



DELTA TECHNOLOGY 


OaTA TECHNOLOGY 
PO Box 1104 
Eau Claire. Wl 54702 
(715)832-0958 

COPY II PC 

COPY II PC backs up protected & unprotected 
software, with verification. /Wailable memory is 
fully utilized to minimize disk dupfication time. 
Also includes a drive speed utility that can pin- 
point drive problems. For I6M-PC. $39.95 + $3 
s/h ($8 outside North America). Prepayment re- 
quired: VISA/MC. check or money order. 
CENTRAL POINT SOFTWARE. INC. 

97(X)SW Capitol HWYfrlOOe 
Portland, Or^ 97219 
(503)244-5782 


BACKUP RESTORE 

Beckup database or other tiles from a Winches- 
ter to a floppy under concurrent CP/M and/or 
CP/M 86. • Automatic volume management • 
Selective tile backup/restwe • Database backup/ 
restore • Compression reduces space required 
to store data. Requires IBM PC/XT or clone with 
128K RAM. one diskette drive and Winchester 
disk. To order use MC/VISA or send $99 to: 



AWARD SOFTWARE INC. 

236 North Santa Cruz Ave. 

Los Gatos. CA950X 
(408)395-2773 

FUU CONTROL FROM BASIC 

Cut development time, add speed & power to 
you programs w/NUB. A library of assembly 
language sub-routines callabie from BASIC: ex- 
ecute COM & EXE files, save & restore areas of 
the screen, clear & saofl windows, much more! 
Add DOS functions to you menus. Create fast 
help saeens. Unlimited uses. AH DOS versions. 
$49.95 4 $2.50 S&h. MC/V1SA/CHECK. PA + 
6% lax. 

NATIONAL SOF7WORKS 
65 East Elizabeth Ave 
Bethlehem. PA 16018 
(215)867-4800 

DOS RATH Command tor Data 

Now Lotus 1 -2-3. dBASE II. WordStar and most 
others can access data files no matter where th^ 
are located! Works with hard disks and floppies. 
DPATH is a system stay-resident function that 
altows you to organize you disk any way you IH(e. 
Includes a screen-oriented maintenance utility 
& a 60-page manual. DOS 2.0/compat. $25. * 
$2 shipping & handling. 

PERSONAL BUSINESS SOLUTIONS INC. 
RO.Box 757 
Frederick. MO 21701 
(301)865-3376 

PERSONAL COPIER'* 

Personal Copier copies EVERYTHMG! and. ou 
monthly trade-in offer GUARANTEES that you're 
up to date with new and ever changing protec- 
tion methods Fully automatic with easy-to-use 
two-step graphic screen instructions anyone 
can use 4. Every IBM PC user should have one. 
$39.95 4 $3 s/h. M/C. VISA. 

Co®- 

DISK-TECH 
P.O.Box 162 
Wasco. IL 60183 
(312)365-2803 
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BLUEBCX)K 


THE SCREEN GENERXTOR v 3.0 

tf you can't display a Fill COLOR data entry 
screen with up to 200 values and process it lor 
Add. l^te. Delete or Inquiry in LE^ THAN TEN 
Basic or Assembler statements, then YOU need 
the NEW SCREEN GENERATOR v 10. Total 
screen mar\agement and data entry processing 
tor the Novice to the Proiessional. $125. 

K+S SYSTEMS 
PO. Box 643 
Drexel Hill, m 19026 
(215)449-2754 

CopyWrlte 

CopyWrite backs up IBM PC software. We have 
not found anything that we can't copy. Copy- 
Write is revised monthly to keep up with the lat- 
est in copy protectior\, and comes with a trade- 
in offer. It needs an IBM PC, 128K and one disk 
drive, txA can use rnore rnetnoiy or another (bh«. 
$50 US. Check/Credit Cards. U S. Inquiries. 
QUAIO SOFTWARE LIMITED 
45 Charles St. East 
6th Fir. 

Toronto. Ontario Canada M4Y 1S2 

SYMD: SYMBOLIC DEBUGGER 

SYM) simpiifies debugging by utilizing source 
symbols ar>d line numbers. S^D also lets you: 
Display test program output on separate F)^ 
saeen: Examine/change real numbers; Assign 
permanent breakpoints; Backtrace instruction 
sequences; Profile your program to find hot spots. 
And much more. Priced at only $125. 

0+V SYSTEMS 
400 Amherst St. 

Nashua, NH 03063 
(603)881-7140 


MAHS. A NEW GENERATION 

70 assembler sub-routines used as BASIC com- 
mands. also callable from C and PASCAL. Fea- 
tures; window display, data saoing, easy 
drawing commands, total control of video attri- 
butes. saeen loading and saving to disk, printer 
utriity. demo program. 170 page manual. $150. 
$2.50 shipping. CA res. add 6.5% tax. VISA/MC 
SOFTWAYINC. 

500 Sutter St.. Suite 222 
San Francisco. CA 94102 
(415)397-4666 


niBMUSESCPMDISKSIl 

Uniform lets you run CPM disks m your IBM B: 
drive while amning any DOS 2.0 program. Read 
and write te the cm (fsk directly a convert files 
to IBM formtf. Over 70 formats, also 8* and 96 
TPI. IBM PC XT. AT. Call for details. Next day 
shipping. Dealers Invited. $64.95 -f $5 S&H. 
Uniform by Micro Solutions. 

BLUE HERON PUBLISHING CO. 

8350 Lincoln Avenue 
Skokie, IMnois 60077 
(815)895-5602 

OH-WINDOWSFORC 

PowertuI window function library as easy to use 
as printl. Color, B&W, mono. Sixty-fhe windows 
on lour pages. Overlay, disk save/restore, print, 
titles, borders, line or page scrolling. Detailed 
manual with applications. Minimum system 
overhead. MS C. Lattice C C86. $74.95. Demo 
$5-PC/XT.MC/VISA. 

CAB Concepts 
125 Main Street, suite F 
Bay St. Louis. MS 39520 
800824-3609 


DOCUMENT COMPUTER USAGE 

PC-LOG— Provides recad-keeping system fa 
computer usage. Meefs IRS requirements fa 
com^ log documentation beginning in 1965. 
Records date, time, and task description fa each 
computa session. Menu-driven utility program 
provides a user-selected summary of computa 
usage. $39.00. 

PC-SEAINC. 

2728 Orenda Drive 
Union Lake. Ml 46065 
(313)360-1026 

DIR-X: DIRectory eXtendeil 

Woks like the DOS *0IR' comnund but does 
mae: SEARCHES/USTS directories fa file- 
narnes containing ANY CHARACTER STRNG you 
specify. Searches all sub-directeries on a hard 
disk. Great fa hard dBk rnaiitenance and house- 
keeping! PREDICTS how much space yoa files 
win occupy on floppy disks. Fa DOS 2.0 a 
greater. $35.00. 30 Day money-back Guaran- 
tee. MC/VtSA/Check accepted. 

MNTHER ASSOCIATES 
Rt. 1. 1014 Cimarron Circle 
Roaiioke. Texas 76262 
(817)379-5266 

‘*DIGICON PRINT PIUKAGE** 

Want SIDEWAYS printing fa SPREADSHEETS? 
How about BANNER, PAMPHLET, LEHER. and 
BOOKLET printing tod? Variety ot fonts. Graph- 
ics characters. Characta edita to MAKE YOUR 
OWN FONTS a SYMBOLS! Quick prinla setup 
aogram too. Easy menus, online help. IBM/Ep- 
son printers. DOS. 128K. $49.95 (PA + 6%) 
DIGITAL CONCEPTS. INC. 

POe 8345, Dept A 
Pittsburgh, PA 15216 
(412)823-8314 


INTRODUCING TIME TRACKER 

TlivIE TRACKER automatically keeps track of 
computa usage and aepves detailed reports. 
This is a must fa incane tax records, bilflng. 
justifying additional computers, and monitoring 
computa usage. Utilizes windows and function 
keys. To get the most out of yoa computa you 
need TIME TRACKER. 

Vtsa/MC/Check/COa $21.95 -r- S/H 

KOWbre.DeptSO 

POB712 

DeKalb.L 60115 

(815)756^ 

NEWI BASIC UTILITIES 
Complltl^aea Compare 

AUTOCPL Precompiter. Fast compile. Saves disk 
space. Removes line numbers. Requires 256K 
AUTOTRC Single step a continuous trace in 
(XIMPILED a BASIC Break on variables/lines 
AUTOREM Removes and restores REkAarks. 
Prints aogram w/REMarks down right side of 
listing AUTOCOMP Fast compare a aogram 
diffetoices $49.95 each (includes RAMOtSK and 
SPOOLER) any 3 fa $99.95; all 4 fa $129.95; 
s/h $2.50 each. 

TMESHARE ASSOCIATES. INC 
10202 Robinson 
Overland Park, KS 66212 
(913)642-7564 


SOFTWARE 

WORD 

PROCESSING 


MULTIHUn- 

Multimate" is a function key oriented, menu- 
aiven wad processa comparable to larga 
dedicated systems. The systm offers ova 100 
WP functions and utilities including an 80,000 
wad spella/dictionary. merge, boiter plate call- 
back and the most advanced printing and 
sheoleeda capabilities. An on-line help-facil- 
fly. complete users manual and adhesive cokx 
coded k^ tabs are provided to tadlrtale minimal 
training time. A truly usa friendly system. 
SOFTWORO SYSTEMS. WC. 

52 Oakland Ave., North 
E.Hartlad.CT 06106 
(800)243-4646 


WordPerfpct 

A powerful wad processing package which 
comes with special feataes such as a speing 
dictionaiy. math, text columns.footnotes, head- 
ers/footers. and macros. Proportional spacing 
and special characters such as Greek, math and 
foreign symbols are supported. Easy to learn and 
use. $495. 

I SATELLITE SOFTWARE INTERNATIONAL 
288 West Center Street 
Orem. UT 84057 
(801)2244554 

LASER TYPE 

Lasa Type is an intelligent text (ormatta capa- 
ble of generating table of contents, preface, in- 
dex. line tables fa term papers, software & 
technical rnanuals. & books. Lasa Type is highly 
command oriented with sophistic^ com- 
mands including keo) areas. foY selection bond 
text, chapter, section, subsection. $395. 
SOFTLAB.INC 
P.O.Box 879 
St. Geage,UT 84770 
(801)628-4969 

PC-WRITE" 

Feataes; wordwrap, search/replace, justify, 
block move/copy/delete, headers/footers, etc. 
Help saeen. qui^ ref card. 100 page manual. 
Split screen, edit two files at once. Disk with 
software arKi manual $10; registration with sup- 
port. soace. and commissions $75. Shareware: 
can copy and share with others. Ysa/MC. 
QUICKSOFT 
219 First North iii224c 
Seattle. WA 96109 
(206)282-0452 

MY WORD! IS JUST $251 

MY WORD! is a WS-like wad processa fa the 
IBM PC/XT/JR a compattfle (even Tandy 2000) 
Sod. rnail rnoge, (|jkh (Vint: use 256 (har.l Wd^ 
wrap, lOOf operations, won't lose text. ASCII 
files. Manual with index included. FuM soace 
code; just $25 mael New! My Word! Extoided 
va. Includes customization program. buW-in 
calculi, utilities, mae. fa $35; source $35. 
96K. t drive. DOS 1.1, 2.0. 21. 10 30<lay money- 
back guarantee! 

T.N.T. SOFTWARE. INC. 

34069 Hainesville Road 
Round Lake. 160073 
(312)2210632 


USERS GROUP 


USE US 

Consult PC: Blue Book every issue fa easy ref- 
erence to services/hardware/software. You can 
be part of PC: Blue Book fa 4 issues fa only 
$600. You get 7 lines of copy. PLUS a bokJIace 
heading. PLUS 4 lines fa yoa name, address, 
and phone numba. Logo ad $500 additional. 
Reach out to the largest market of BM PC own- 
ers and users TODAY. Call Lois Price collect to- 
day. PC: BLUE BOOK 
1 Park Avenue 
NewYok. NY 10016 
(212) 5015115 coNect 
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MONITOR SALE 


H-P LASER PRINTER 
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FRAMEWORK $375 
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Highest Quality Shielded Caliies 
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OATASHIELO 

Modal 100. eplPOluigaB no 


All merchandise is brand new 8i guaranteed. All prices reflect 3% cash discount lor full payment by cash, cashier's check/money order. Personal or company checks requires 2—3 weeks to clear. 


QUADFW^ 


OKIDATA 


C ITOH 


DATAPRODUCTS 


TOSHIBA 


Visa. Mastercard & PO's accepted from qualified customers. COD's accepted with 20% paid deposit plus S3 COD fee. No COD't to Canada or FPO/APO. Shtpping/insurance/handling charges: 3% 
of total order value by UPS Surface, 5% by UPS Air & Parcel Post <Min. $3). Calif, residents add sales tax. No tales taxon out-of-state orders. Prices & availability subject to change without notice. 


EASTERN ENTERPRISES* INC. 

Mass Merchandising Since 1969 

6001 BANDINI BLVD., LOS ANGELES, CA 90040 

iHourt: Monday -Friday 8:30am4:30pm Pacific Timal 


E3 


(ORDERS ONLY) (800)392-7081 

Calif., Alaska, Hawaii & all info Call (213)725-3080 
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The $14.95 Peripheral 


That Puts Your Computer’s Commands Where They Belong 
And Your Manuals On The Shelf. 


Now, you can command new computer 
productivity Discover how much easier your 
personal computer is to use when the commands are 
at your fingertips. PC-DocuMate'“ keyboard templates can 
save you time and frustration. You can recall needed 
commands, options and formats. Quickly. 
Professionally designed and comprehensive. Each 
PC-DocuMate template has been designed by a software 
expert. Commands are logically and functionally organized 
so you can get the most from your software. And our templates 
are comprehensive reference aids which use both sides to 
document a product or a system. Completely. 


Durable and guaranteed. PC-DocuMate 
templates are silk-screened onto durable, non-glare 
plastic to our exacting specifications. Each template 
is printed on both sides and color-coordinated 
to complement your PC. And your satisfaction 
is guaranteed. Fully. Or your money back. 

Save time and enjoy greater productivity. Order your 
PC-DocuMate without delay. 

Lower prices for better design. With PC-DocuMates, you 
get two-sided templates for less than a single-sided template 
from other manufacturers. And you get a better designed 
template. Order direct or ask your local dealer. 


PC-OocuMates now available... 

IBM PC/XT & COMPAQ — $14.95 

DOS/BASIC 2.0 & 2.1 • DOS/BASIC 1 .1 • Lotus 1-2-3 • Symphony • OBASE II • OBASE III • Framework 
• WordStar • MultiMate 3.20 • VisiCalc • Multiplan 1 ,00 or 1 .06 • Volkswnter Deluxe • SuperCalc* ♦ PeachText 5000 
• EasyWnter II • Turtx) Pascal • WordPerfect • Do-It-Yourself 

COMMODORE 64 — $12.95 

BASIC & more • Calc Result • EasyScnpt • Quick Brown Fox • Do-It-Yourself 
(CBM 64 templates are printed on one side only.) 

IBM PCjr. — $12.95 

DOS/BASIC 2,1 • MultiMate -dBASE II • Do-It-Yourself 

APPLE lie — $14.95 

WordStar • VisiCalc • dBASE II • AppleWriter II • Quickfile • Do-It-Yourself 
If your favorite software package is not shown here, you can order our “Do-lt-Yoursell ' template (which includes a special pen and eraser) 
and develop your own custom keyboard template 

Our Guarantee. Use your template for 20 days If you are not completely satisfied return it to us (undamaged) for a full refund 


HOW TO ORDER: Send personal check, money order or MasterCard/VISA credit card information. Please add $1.50 for shipping and handling per order 
foreign orders must add $5.00 per unit (except Canada). US funds only. Sorry, but no COD'S. NC residents add 4% sales tax. Corporate quantity discounts 
available. Dealer inquiries invited. And for faster service on credit card orders... 

Call Toll Free 

1 - 800 - 762-7874 

(In North Carolina) 919-787-7703 
y J . i SYSTEMS MANAGEMENT ASSOCIATES 

3700 Computer Drive, Dept B-8 

Raleigh. North Carolina 27609 CIRCLE 441 ON READER SERVICE CARD 

ThefollowtngirademarlisftreacKrK}wle<]ged IBMCorp. IBM, IBMPC/XT&PQr, AsntorvTate bBASE II. dBase III. Framework. InfonnationUnlimrtedSoltware. Inc EasyWnter II. Lotus Development Corp Lotus 
1-2-3.5ymphony,SoftWordSystems.lnc. MutliMate. Mwrosott Corp MuHiptaaf^achTree Software. Inc F^acnText SOOO.Sorom Corp. SuperCalcMjteiree Software. Inc. Volkswnter. MK:roProlnlemabonal Corp 
WsrdSt^ OuikTex Quick &own Fox. Handic Software, ab Calc Result Commodore Business Macbmes, Inc. EasyScnpt. VistCorp: VisiCalc. Apple Computer. Inc Apple lie, AppieWnter It. Ouickfile. Borland 
International. Inc.. Turbo ftscal. Satellite Software IniernatKXial. Inc WwdPertect 

PC-DocuMate is a trademark of Systems Management Associates, f SMA 1984 
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ATTENTIONi 


IBM PCXT/AT USERS 

5 Integrated Accounting Systems 
THAT ARE EASY TO USE!! 


ACCOUNTS 

PAVA8LS 


ACCOUNTS 

RECCIVABLC 



ITw Staff that are using K find the 
interactfM nature of the synerm quite 
easy (o work twfth — easy to train 
people to use R. I m quite pleased wtth 
support from the starsdpolnt of ha^ng 
easy access to the technical support 
people. One of the strong things Is that 
source is suppHed; that allowt the user 
to control and deal wtth their own 
system. The system Is working quite well 
for us. 

Cvan Friedman, PresMent 
CalNOmla Data Cerp. 

THETA 
■USINtSS 

svrmu 

|t1t| 242-79t1 

tlK) Sonora Awe.. Suite 
Glendale. CA 91201 
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For further 
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Now you can 
spend six months 
on research 
without spending 
six months 
on re-search. 


Viet to the bottom of your notes 
with Notebook II — the database 
manager for text. 

Use Notebook Il's built-in text 
editor to take all the notes you 
want, or read in files from your 
word processor. Then, In an instant, 
reorganize or retrieve any informa- 
tion and print in any format. 

Notebook II manages up to 50 
fields and ten pages of text per 
record, and as many records as 
your disk can hold. It is menu- 
driven, with instantly available 
“help" screens. 

So think about it. You can spend 
hundreds of hours on re-search, 
or $189 on Notebook II. 

Find out more. Call us toll-free at 
(800) 826-2222. Or write Pro/Tem 
Software, Inc., 2363 Boulevard 
Circle, Walnut Creek, CA 94595. 


Notebook ir by 

PROTEM 


Notebook II runs under MS/KDOS I with 
i28K RAM or MS1>CDOS 2 or 3 with t92K RAM 
Notebook I is available for CP/M systems 
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A Member of the Ziff-Davis 
Family of IBM PC Magazines 


B-Tree Structure 

Data management packages of many de- 
scriptions call themselves B-tree based, 
and some are — but others aren’t. A Tech 
Journal tutorial on B-trees, how they are 
built, and the advantages and disadvan- 
tages of using them begins in the first ar- 
ticle in a two-part series on understand- 
ing this important tool for building data 
management packages. 

Turbo Pascal 

With the advent of Borland’s popular 
Turbo Pascal comes the need for ways to 
use this powerful tool. Tech Journal 
delves into the subject of extending the 
power of Turbo Pascal to other pro- 
grams. Pascal coverage in February also 
includes a review of another new product 
from Borland, the Turbo Toolbox, and a 
how-to piece on accessing the command 
processor’s set environment from IBM 
Pascal. 

Memory Options for PCjr 

Tech Journal looks at three sidecars that 
increase Junior’s memory with hardware 
reviews of PC Captain and PC Wave 
from Tecmar and the IBM Memory Ex- 
pansion Sidecar. 

Communications 

Continuing its survey of communica- 
tions products for the PC, Tech Journal 
presents an in-depth review of Janadon’s 
Hostcomm, a product that allows mes- 
sages to flow from PC to PC through re- 
mote access. 
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TELECOMMUNICATIONS ALFRED GLOSSBRENNER 


I 


Remote Access 
With CITY 


The little-known CITY command is far from useless: It lets you run 
your PC from another computer’s console. Among its other 
benefits, you need never miss a deadline or a train again. 



I t’s 4:50 p.m. You’ve got a major re- 
port due tomorrow morning at 8:30. 
You need at least another 3 hours to 
whip the thing into shape. Trouble is, 
you have to catch the 5:07 train to Green- 
wich. All the files you need are on your 
hard disk, but even if you had time to 
dump them to a floppy and take them 
with you, you couldn’t use the disk on 
the Apple He you’ve got at home. 

This problem is one for the Thinking 
Machine, the scientist-hero of some of 
my favorite childhood storybooks. The 
author put his character in a box (both lit- 
erally and figuratively). There seemed to 
be no way out. But of course the scientist 
always escaped, usually by using simple 


items in a clever way. In this case the 
Thinking Machine would probably try 
the CIT Y command. 

Believe it or not, the C IT Y or Change 
Console command in your DOS 2.x 
manual could get you out of your box 
rather easily. In a nutshell, CTTY lets 
you run your PC from another comput- 
er’s keyboard (console). To put CTTY to 
work, you’ll need an auto-answer 
modem connected to your PC, as well as 
a second communicating computer and 
modem at some other location. You’ll 
also need a disk with the 
COMMAND.COM and MODE.COM 
files, and possibly one or more of the 
batch and other files discussed below. 


The Set-Up 

First, make sure your PC's modem is 
set properly. If you have, for instance, a 
Hayes Smartmodem, remove the face 
plate and set Switch 5 to the up position 
to tell the modem to answer the phone on 
the first ring. Then set Switch 6 up to dis- 
able the modem’s automatic assertion of 
the Carrier Detect signal. The PC doesn’t 
need this signal, and it could cause un- 
foreseen problems later in the procedure. 
Since most commercial PC communica- 
tions programs require you to disable 
Carrier Detect this way, there’s a good 
chance your modem will already be 
properly set. 

Next, create a simple batch file. Key 
in COPY CON: REMOTE.BAT at the 
DOS prompt, then enter: 

MODE COM 1:300 
(TITYCOMl 

Hit F6 to write the file to disk if you’re 
using COPY CON:. 

As the DOS manual explains, you may 
specify a variety of communications pa- 
rameters when initializing the COMl 
port with the MODE command. If you 
specify only the baud rate (300 or 1200 
when using a modem), the program de- 
faults to 7 data bits, even parity, and I 
stop bit. The parameters you enter will 
depend on the communications settings 
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you’ll be using on your remote machine. 
Interestingly, the PC does not seem to 
care whether the remote system sends it 
both a carriage return and a line feed or 


just a carriage return. 

Run this file and flip on your modem 
before leaving the office. Once you’ve 
issued the CITY COMl command, the 



PRODUCTIVITY 

MACHINE. 


INTRODUCING fOOTMQUSE: 

Workflow is occeierated. It's like having three hands. A simple, 
elegant, yet powerful tool. Footmouse' Increases computer 
productivity by as much as two to one during word processing 
and spreadsheet.The first foot-controlled cursor. 

USCR-fBIENDLYRE-DEFINBD:IF YOUCANTAP YOUR FOOT.. . 
Easy to install (five seconds). Easy to use. Footmouse" requires 
no manuals to read. No boards or fancy software to install. 

If you can tap your foot you can use FootmouseT 

PUT THE MOUSE ON THE FLOOR. WHERE n BELONGS. 
Footmouser unlike hand-mice, doesn't interrupt workflow. 
Footmouse" frees the hands for more important work. Like 
entering data. 

ELIMINATES “NUM-IOCK MADNESS:' 

Footmouse' always lets you know what mode you're in when 
using the IBM keyboard. No confusion when switching between 
cursor and numeric keys. 

YOU NAME IT. FOOTMOUSE' RUNS ft 

Footmouse'* is compatible with most existing software for 

the IBM PC. IBM XT. IBM portable, Apple He, Ivy and RS-232 

terminals. 

SETA NEW WORLDS SPEED RECORD. 

Footmouse' was designed by the high performance engineers 
atVersatron who hold the World's Speed Record for Human 
Powered Vehicles. Footmouse' was designed to accelerate 
office productivity. And maybe set some new world speed 
records. In the office. 

Dealer inquiries invited: Varsetron Corporstioa 
103 Plaza Street, Healdsburg, CA 95448. 

(7071 433-8244/(800) 443-1550. In Calif. 800/435-1550 
Patents Pending 

FOOTMOUSE.' THE OFFICE PRODUCTIVITY TOOL. 
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keyboard will be disabled and nothing 
else will appear on the screen. To the 
computer the COM 1 Receive Data line is 
the keyboard, and the Send Data line is 
the screen. The only way to restore key- 
board control is to reboot or send the 
command CTTY CON into the machine 
through the communications port. 

Now you’re at home. You’ve dialed 
your office computer, and the PC’s 
modem has picked up the line and made 
the connection. The first thing you’ll see 
on your screen is the PC-DOS prompt. 
From that point on, you can change 
logged drives, call for directories, dis- 
play text files, redirect them to the PC’s 
printer (with the command TYPE 
FILENAME. PRN), or enter any other 
DOS command. (If you’re going to be 
accessing your hard disk or using DOS 
path names, be sure your remote system 
can generate a left backslash or otherwise 
transmit an ASCII 92.) 

You can also upload information from 
your home system to your office PC, and 
you can download in the opposite direc- 
tion. You can even run at least some of 
your IBM programs remotely, specifi- 
cally those that generate output a line at a 
time. Those that require sophisticated 
cursor controls to let you move all over 
the screen cannot be used. 

dBASE by Remote 

Fortunately, you can get around this 
limitation. For example, you may be dis- 
appointed to find out that you will not be 
able to add records conveniently to your 
dBASE files. But since that program’s 
output is line oriented, you can easily list 
or print records to the screen of your re- 
mote system. 

You just have to remember one trick; 
Run the INSTALL module before trying 
to ran dBASE remotely. When dBASE 
Version 2.4 is installed for the PC, the 
program sends its output to the PC’s 
screen, regardless of whether CTTY is in 
effect. Installing it for the IBM 
Displaywriter (selection M on Menu #1) 
solves this problem and sends the output 
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to the COMl port when CTTY is en- 
abled. 

Even with complex programs, you’re 
not out of luck. Since the worksheets for 
such programs are stored as text files, 
you can transfer them to your remote sys- 
tem. Just key in TYPE FILENAME to 
display them on your home screen. Save 
the listing to disk; then hang up and load 
them into the version of the program that 
runs on your home system. When you’re 
finished adding data to your spreadsheet 
at home, you will want to call your office 
computer again and transmit the updated 
worksheet text file. 

EDLIN.COM is the ideal tool for this 
purpose. Make sure that the EDLIN text 
editor is available to your PC; then type 
EDLIN FILENAME on your remote sys- 
tem’s keyboard. When you see the 
EDLIN asterisk prompt, hit I (for Insert). 
You’ll see 1:"' on your screen, at which 
point the program will be ready to re- 
ceive text. 

You can transmit VisiCalc and other 
text files to EDLIN continuously at 1200 
baud with no problems. When the trans- 
mission is over, you’ll see a line number 
followed by a colon and an asterisk. At 
this point, the DOS manual says to hit a 
Ctrl-Break to get back to the EDLIN 
command mode. If you’re using a non- 
IBM computer, hit Ctrl-C. When the 
lone star appears, key in E to end the 
EDLIN session and write the file to disk. 

Signing Off 

When you finish your on-line session, 
you’ll have a number of choices. If you 
simply hang up the phone, the PC’s 
modem will do likewise and then get 
ready to answer the next call. If you key 
in CTTY CON at your remote terminal, 
the PC will revert to normal operations 
and you will no longer be able to reach it 
via modem. Alternatively, you could tell 
the PC to run a previously prepared batch 
file or one that you create on the spot with 
EDLIN. You might want to have it print 
out the files you have sent it after you 
sign off, for example. Or you might or- 


der it to do a long sort. 

With the right equipment, CTTY can 
handle many tasks. If you use it often, 
consider getting a screen-blanking pro- 


gram to mimimize the effect of leaving 
your monitor on all night. A number of 
these are in the public domain. Contact 
your local users group or check the IBM 
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IF YOU BOUGHT 
THIS SYSTEM 
AHYWHERE ELSE 
YOU PAID TOO MUCH. 



Let the experts at Progressive Micro 
Distributors show you how to buy or 
upgrade your business computer at a 
reasonable price. We are sensitive to 
all budgets and strive to keep you 
updated with the best available 
equipment and the most efficient 
support available. Call us and see . . . 




BUDGCTHERO 



Can (or an 1^ PC system ojslom enhanced to meet all your txjsiness needs. 


SotttMarei 

SYMPHONY (New from LDTUS) $449 

FRMKWOM (New from ASKTON-TATE) $349 

MUUIMWt (EiMlilM WHO iiMcmi WP) $S79 

SAMNA WORD ■ (UKra sophisticated) $296 

WOROSTM PRO^ (WS/CS1riM/SLTutor) $279 

MKflOSOFT WORD v/tlOUSE (4th generation^ ....$289 

VOLKSWRITER DELUXE w/fertmerge $179 

BANK STREET WRITER $H 

EASYWRfTER II SYSTEM (-writer. -spe»er.-majier) CMX 

SUPERCALC 3 (Better graphs than LOTUS) CAU 

PFS iMite, He arrd Gr^ each $99 Report .... $79 

OPEN AOXSS (^oven Integrated Pacfc^) CMX 

dBASE ■ 4 ■ (Rom Ashton-THe). S299/S3H 

DKMliDtfMAN (Version 1.06) $299 

RBASE40Ci06 6000 ium •cum ktort writer) CALL 

POWER BASE (Retationai. hierarchtcai) $279 

CIP(^ and fantastic!) CMX 

CMYRilW (Enhance with REPORTHjO) CJUX 

0Z_^nn ft* & Geler) CALL 

MJTSHaLfeilMdlMEdii CMX 

LJF9QAT UdflCE C COMRlER (w«I 67 support) $299 

UrWMTLAnfCEC-FOOOSMOR&ASBORG CMX 

MICROSOFT C.BASIC.FORTRAN.PASCAL.COBOL CMX 

BORLAND TURBO PASCAL & TOOLBOX CMX 

DIGrTAL RESEARCH (Al producb) CMX 

DOW JONES (AH produ^) CALL 

lltA ILA^.ft l $298 

oPBimriEMAccouiniiiBiiioou^ call 

REALWCRLOACCOUNONO CMX 

SUIE0F1HIART((>l,AflJUP.INVPR) CMX 

BneeeiMACOowimAiBMODLk^ CAa 

OOUAR9ANO$BfSCbyMonogr»n $n9 

MANASMGVOURMON^^UHasiiieca $129 

HARWRO PROJECT MMMER CALL 

HOWWOSOFT TAX PREfWER CALL 

MICROTAX CALL 

DECISION RESOURCES CHART MASTER $249 

DECISION RESOURCES SIGN MASTER $179 

BPS BUSINESS GRAPHICS $269 

Z-SOR PC RUNTBRUSH w/fRIEZE GRAPHICS $99 

PHOKEY VERSION 3.0 by Rosesoft $95 

SEW lor your EPSON $45 


NETWORKS 

FOR YOUR 

IBM PC 

SHARE FILES 
SHARE DEVICES 
CALL FOR DETAILS 


NORTON UTUnES $69 

COPY! PC by CENTRAL POINT $35 

COPYWRITE by Quaid (Copies aU IBM sottwere) $45 

THE SOURCE. $35 

SDEWAYS by FUNK SOFTWARE $49 

CROSSTAUXin by MICROSOFT $109 

HAYES SMAPfT COM II $96 

TRACE 66 by Morom (Assaribly langii^ d^) CMX 

FU6HT SIMULATOR $39 

Floppy Disk Drives: 

1AN00NTMM42 $171 

COC FUa HEIGHTS $169 

SHUGART. TEAC HALF HEIGHTS ttlS 

PORTABLE HALF HEIGHTS $169 

Display Cards: 

PBttYIT M (dear text on a color monitor) CALX 

Tiaio UM«k (132 mono. S. R OC. 

optRAM.FDC.cok^. $439 

AST ifawCiailrflM (UiTUS mono.secpacdock) $399 

HERCULES (»L0R CARO (color, par halt card). $179 

HERCULES GRAPHICS CAW (mono LOTUS graphs). . . $329 

NEW PROFTT MUITIGRAPH (Mora, cotor opt parL $349 

PMUOnc MOOUUUI aMmicr CMiO (Coior/grapliicsin 

mono wllh mod ports options!) bom $299 

STB GRAPHIX PLUS II (Mora, color, par) $399 

TECIIAR8IUPHaMMTn(640x4()0-i-rT)ora) CAU 

QUAD COLOR I (Upgrades to hues w/Quadcotortl) $199 

PLANTRONICS UNorptos (Hires n/cotor magic) tin 

IBM PC Enhanced Graphics Adapter CALL 

Chips: 

64K RAM UPGRADE (Set of 9) $35 

128K RAM (AT Upgrade) CMX 

256KRAM CAU 

6087 (High Speed Math) $159 

80287 (AT High Speed Math) CMX 

WE ARE CHIP BROKERS. ASK FM QUANm PRICES 


PmRESSIVE 

MICRO 

DISTRIRUTORS 

FOR ORDERS ONLY 

1 - 800 - 446-7995 

FOR FURTHER INFORMATION 

1 - 404 - 446-7995 

FOR CUSTOMER SERVICE 

1 - 404 - 446-7996 

FOR TECH SUPPORT 

1 - 404 - 446-7997 

HOURS: 9AM to 9PM EST 
(S«t(Sur>>12PM to $PM EST) 

7000 Peachtree Industrial Boulevard 
Norcross. Georgia 30071 
M prices are subied te change. 

teM is a re^stered tiademarii ol Inttmabonal Business Machines 
CIRCLE 366 ON READER SERVICE CARD 

NO SURCHARGE FOR MC/VISA 
ALL PRODUCTS FULLY WARRANTEED 


COMMUNICATE 

WITH YOUR CORPORATE 


CHIPS 

MAINFRAME 


64 K (set of 9) . . $35 

• DOWNLOAD DATA 


8087 • 80287 

• TERMINAL EMULATION 


MEMORY UPGRADES 

WE CARRY THE BEST 


QUANTITY DISCOUNTS 
SOUTH’S LARGEST SUPPLY 



HOWfOBEA 



Call tor an IBM PC system custom enhanced to meet all your tiusiness needs. 


Printers: 

ff80IIFX-«(160cps.10’) $425 

EPSON FX-100 -t' (160C|)S. 15". near LQ) $625 

EPSON RX-00 (lOOcpS. 10") $245 

EPSON RX-W/r -f (100^,10' w/plaBen. near LQ) $295 

EPSON RX-100 (lOOcps. 15" wtie they last) $425 

9SON LfrlSOO (LQ dot matrix w/par niertace) CALL 

EPSON JX-00 (160ms. 10", 8 colOfS) CALL 

OKIOATA ML» (160^. 10’) $425 

(MDOA MLS3 160cps. 15'J 1825 

OiaOAIA MLM (200CPS. 15 ) $725 

OOMm PtcrilM 2410 (isOcpS. 15") $1995 

saiMiax(i20cp5.m call 

GEMINI 15X 120cps. 15*1 CALL 

DAIAPRODUCTSlim (180cp5. dot matrix. 10") CALL 

DATAPRODUCTS 8020 (180cps. dot matrix. 15") CALI 

DATAPRODUCTS 8050 (200cps. dot matm. 151 CAa 

DATAPRODUCTS 8070 (400cp5. dot matrix. 15". LQ) CALL 

FLORIDA DATA PRINTED (High speed, durable) CALI 

TDSHI8A P1340 (LQ dot matrix. 10") $746 

TOSHIBA P1351 (LQ dot matrix. 15’) $1296 

1H66(LQ dot matm w/tor« cart) CALL 

OIABIO 63QAPI (40cp5 LQ) $1596 

DIABLO 630ECS (192 chars on wheel) $1996 

NEC 2050 (Durable, low cost LQ) CAU 

NEC 9660 (33cps LQ) CALL 

NEC 9060 (Fast LQ from the people setting standaPs) CALL 

C.nOH STAWVRITER (40ms LQ) $960 

C.nOH PRINTMASTER (S^ LQ) $1296 

QUMELEnBIPR020(New:nKe) CALL 

QUME SPRINT 1140 PLUS (40cps LO) CAU 

QUME SPRINT 1155 PLUS (55cps LQ) CALL 

BROTHER HR-15 (13cps LQ. lOT $395 

IROTHBI HR-25 (2acpsLQ. 151 $675 

OROTHBI HR-36 (32cps LQ. 151 $096 

COMREX. DYNAX WINTERS CAU 

CmF0RADD4)N7R/V70RSSCUr$HErfm)ERS 

Plotters: 

HP7470A7475PlOrTBe CALL 

HOUSTON INSTRUMENTS (FuN Line) CAU 

AMOEKAMPLOT II (8 Pen. does overlays) $499 


Miscellaneous: 

POLAROID PALETTE (Makes hires slides from PCs) ... $1295 
ORCMO PC TURBO (80186 coprocessoF-nmsKBMHz) .. . $029 

KEYTRONIC 5151 KEYBOARD (Sep cursor keys) $199 

MOUSE SYSTEMS (Optical mouse, runs LOTUS) $149 

MICROSOFT SERIAL OR BUS MOUSE (w/sottware) $139 

ISOBAR SURGE PROTECTORS (4 & 8 plug) $49/69 

SAR POWER BACK-UP (THE BEST) CAU 

MICROFAZER (8-128K print butter) from $139 

ASHER by QUAORAM (Electronic tickler, more) CAU 

SANTA CLARA PC TERMINAL (Smart terminals plus) CAU 

Diskettes: 

VERBATIM: 

8S4)0 Box $24- Case $199 

0S4)0Box $29-Case $249 

FOR DYSAN. MAXEU, 3M CAU 

Monitors: 

AMDEK COLOR 716(No glare.tx) flKSrer ultra hires) $579 

AMOEK COLOR 700 (New ultra hires RGB) $475 

AMDEK COLOR 600 (New hires RGB w/audio) $429 

AMOEK 300 A and G (Amber or green) $149/$139 

AMDEK COLOR 500. 400. 300 (1^ hires RGB) CAU 

AMOEK SIOAIAmbw. dark non-glan tube) $169 

PGS SR-12 (690x480 non-interlaced) $599 

PGS HX-12 (690x480 interlaced) $469 

PGS MAX-12 (720x350 mono) CAU 

KIMTRON TERMINALS CAU 

WYSE 50,75,100 TERMDIALS (ffrogam tunct. keys) CAU 

TAXAN. NEC. ZBIITH MONITORS CAU 

M€Hloms: 

HAYES 300 baud external $209 

HAYES 1200 (300 or 1200 baud ext) $469 

HAYES 12006 (300 or 1200 baud int w/soft) $399 

HAYES 2400 (New external, twice the sp^!) CAU 

HAYES Compatibles CAU 

SIGNALMM MARK 12 (1200 baud at 300 price) $259 

VeriEL HALF CARDw/Crossyk $429 

BIZCOMP INTELLIMOOEMS CAU 


Hard Disk Drives: 

PEACHTREE PERIPHERALS PI0.20.30.50.70.autObOOt.PC & AT 

Internal & External starting at $825 

EVBlEXIOMBvitemal CAU 

MAYNARD 10M8 intern^ CAU 

MAYNARD 30M6iitemd $2196 

MAYNARD MAYNSTREAM (Portable back-up) CAU 

MITSUBISHI (lOMB & 2^ w/tape) CAU 

SYSGEN 10MB HARO DISK (wlape back up) $2395 

SYS6BI 28MB HARO DISK (w/iape back up) $2796 

SYSGEN IMAGE 10 minute XT tape back up CAU 

SNBULD 8YSTBII8 (40.65.m280MB. 

PC & AT internal & esdemal CAU 

BERNOULU TECHNOUDGY (20Me Removable 

media subsystems) $2886 

OUl FOR TECMMff, DAVONG, AMD TALLQRASS PRKeS 

Multifmction Boards: 

I (at memory up to 4NB RAM) CAU 

... Rb(64K<»4K.S.RG.CC.braolet) $25ft/449 

QUADPORT (Serial & paaHel vwopt ol more serial) CAU 

A8TADWinAGE(upsAT^RAMlo3M6w/lport) CAU 

AST6-RAK(64-38^.RCT;.OptG) S68/468 

AST MEGAPUIS (64-512K‘ .S.6c.opt S.RG.K) from S289 

AST W) Plus (S.GC.opt S.RG) from S139 

ORCHD BUttSOM (^384K S.RGC. Opt PC NM) $248 

TECMAR CATAM (64-384K.S.P&C) from $259 

BABY BLUE 11 (64-256K.Z80e.2S.RC/C) from $429 

PERSYST Time Spectrum (64-384K.S.RC/C.2yrwrty).. S2T9 
PROFIT ADD RAM ELITE (^•512K.2S.(>C.TASCMA^R $259 
PROFIT ADO RAM PLUS (64-512K.S.P.C/C.TASCMASTER $259 
MAYNARD SANOSTAR MODULAR BOARDS CAU 

Emulation Boards: 

IRMA BY DGA (3278 'ferminal Emulation) $895 

1RMAUN£(3278RJE) $1095 

IRMALETTE (Use with Irmaline) CAU 

IRMAPRINT (3287 emulation) CAU 

IRMACOM (3274. 3276. 3770. 2780. 3780 RJE) CAU 

FORTE DATA SYSTEM CAU 

TECHLAND BLUE LYNX 3270 & 5251 CAU 

AST PCOX. SNA, BSC. 3780. 5251 CAU 


MEW IBM PC PRICES!! 

IBM PC wy256K. 2 360K drives, controller. 

Monochrome (Yinter adapter, Amdek 310A $2195 

IBM PC w.'256K. 2 360K drives, controller. 

Cdor/Graphics adapter. HX-12 color monitor . $2495 

MM PC W/256K. 2 hi. 360K drives, 
conuoller. 10MB hard disk w'auto boot $2795 

(These systems are brand new. fuiry tested and burned m. fully 
warranleed for 90 days AND ARE ALWAYS IN STOCK!) 



HARD 

DISKS 


INTERNAlVLOW POWER 
EXTERNAL/AAASS STORAGE 
ARCHIVE TAPE BACK-UP 
REMOVABLE MEDIA 
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AMERICA’S NO. 1 

==^== J Systems 
Specialists 


WE CUSTOMIZE IBM PC SYSTEMS 


IBM PC $1699 

2S6K, two disk drives 360K each, 

Drive Controller and Keyboord 


A 


E 


IK 


IBMPCw/IOMB 

$2399 


2S6K, one loppy Olive, Keylnanl 
IOMBH(inlDii1<wilh6intiollei 

non FROM HMD DISK 


ALL SYSTEMS ARE CONFIGURED 
AND TESTED AT NO EXTRA CHARGE 



IBMPCw/30MB 

$3499 


2S6K, one floppif Drive, Keyboord 
30 MB Hard m with Controller 
ond Booster Power Supply 

BOOTS FROM HARDI^ 


★ PRICE WAR ★ cuiosLAST 


PRINTERS 


DX'BO S259 FX-80 $429 

EPSON RX aOFT $299 FX-lOO $629 

10-1500 Poiollel $1,149 Seiiol $1199 

10-1500 Twlor $50 Cutsheel feeder $399 


OKIDATA 

INCLUDES PLUG tPU» 


92P 

93P 

84P 


$399 

$619 

$?49 


JUKI LtrOiJolity. 18 (P5. 13 wide 
6100 Tractor 


$399 

$129 


TOSHIBA 1351 

Tractor $169 Cut Sheet Feeder 


$1299 

$799 


DYNAX DXw 

Keyboord . $149 Troctor . 


15 

$99 Sheet Feeder 


$369 

. $199 


BROTHER HR-25 $619 HR 35 

Troctor $119 Cut Sheet Feeder 


$899 

$199 


HARD DRIVES 


TALL GRASS TECHNOLOGY 

2OMBw/20MBBatl(r>p $2,599 

35MBw/45M8B<idtup $3,999 

TOMBtv/aOMeBodtitp $5,999 

Controller Cord $140 Cortndge $40 


WITH YOUR BEST QUOTES 


NETWORKING 


QUBIE10MB 


.$888 


ORCHID TECHNOLOGY 

PCMetPLUSStorterKit , $899 

PC netBlossom, PC turbo, PC netPlusRom CALL 


EVEREX 10MB 


.$888 


MAYNARD 10MB/30MB 

lOMB/WS-l $888 IOMB/W5-2 $1,029 

30MB/WSIA $1999 30MB/W$ 2A $2,099 

WS-I Gemini $1049 WS-2 Gemini $1149 
"The Gemini' ' inriuder 10MB HordOirlt & Holf Hi. Floppy 


IRMALINE 

CALL FOR YOUR BEST PRICES 

msBMmEsnm 

$199 
.. CALF 


Mono Oft Color 

PERSYST 808 Color 


QUME SPRINT 

With IBM Inierlote Module 


1140 

lISS 


$1299 

$1499 


NEC SPINWRITER 

2050 $799 

3550 $1499 

8550 $1899 

NEC PINWRITER 

P2 $699 

P3 $899 


FLOPPY DRIVES 


TEAC HBGHT 550 0500 


$129 


CDC FuNHi. 


DSDD 


$199 


TANDON 100-2 

Full Hi. DSDD 


★ SUPER SPECIALS ★ 


$149 


MONITORS 

MAX-12 Amher-Monochreme 
__*HX-I2-Hi-Re!telet 
PGS5RI2-5<wHi-RerCelei 

SrenOoubW 

$179 

$449 

$649 

CALL 

TAX AN 440 Color - Super Hi lies 
122A(M} $169 12)C(M) $159 I16A(C) 

$599 

5149 

300A(Cemporite) $159 300G 

AMDEK 3IOA(Mone) 

$139 

$179 

MODEMS 

MICROCOMERA2 ...q 

Klntemd )200Baudw/software, 4 Yt. WorrontY pJj/ 

HAYES l200StentMene 

SMARTMODEM 12000 w/»frwoni 

$469 

$389 

QUBIE Standckme . . $329 Internol 

$299 

POPCOEE Internal or Stonddone 

CALL 

PROMETHEUS 


PROMODEM 1200 Standalone 

$399 

1 P.O. & FOREIGN DEALERS I 

Coll, write or telex lor details 1 


64K RAM Set of 9 chips 


$36 


HAYES 1 200 Standalone $469 

SMARTMODEM I 200 B w/Softworo $389 


BOBTCHIP 


$159 


JUKI 6100 


$399 


MAYNARD IOMB/WS-2 . $1,029 


IBM PC Keyboard (original) . . CALL 


COMPUi 


OKIDATA 

INCLUDES PIUGAPIAT 


92P 

93P 

84P 


HR-25 (23CP5) 
BROTHER HR 35 (36CP5) 


$619 

$899 


KEYTRONIC 

Deluxe Keyboard KBS 1 51 


$179 


ORCHID TECHNOLOGY 

Blt»som64-K|le384K) $249 

Tuiho186 CALL 


w 


AMERICAN 

EXPRESS 


NO flNKMMGi ON COO, VBA m MC 


M mm MonoGroph Plus w/dodc & PP $369 

AST Seriol Port Option $30 

EVEREX Gtuphks Edge CALL 

PC PE ACOCK $219 

TECAAAR Grophia Mosler CALL 

herculeScm;:^i^i^: ::::$m 

newstbS^'^II $349 

VUTEKCekrwIthPurallelSSehol $249 

PARADISE M^I-irgloyCmd $299 

NIWModulaiCani CALL 

MULTI FUNCTION CAROS 

ORCHID TECHNOLOGY 

Blossem64K(to3e4K) $249 

PC nel/upgrodes CALL 

"^"QU ADBO ARD ito ° 3 mxi $219 

AST SIX PAK with 64K (to 384K) $ 2 4 9 

AST MFGA PLUS with 64K|te$l2K| $249 

MISC. ADD ONS 

BOBTCHIP $159 

CABLE Fendlel $20 Setiel $25 

Keyboord Extension, 6 h $10 

PLATINUM DISKETTES ( .n 

VERBATIM Batalife DSDD 
Box of 10 $29 

CDMPUTER POWER P 2 $109 

ACCESSGRIES DIREHOR PI 2 $149 

STANDBY 200 WARS $279 

PDWER SUPPLY 300 watts $379 

Surge Protection, to 30 minutes Stondby Power 

WILL CALL: KTraradw 


805 - 498-6635 


I 3541 OLD CONEJQ ROAD. SUITE 102, THOUSAND OAKS, CA 91320 


TiLix ssasai 


Ad #792 


aRCLE 234 ON READER SERVICE CARD 












XyWritellPlus. 

The fastest 
word processor 
available 
forthelBMPC. 


SAVES T1ML 
SAVES MONEY. 

Now you can 
save up to 45 min- 
uteseachdayby 
usingtheword 
processor designed 
forofficeandpro- 
fessional users. 

Consider this; XyWrite 1 1 Plus costs 
about half as much as some of the 
mostpopularword processing 
packages- it’s more than twice as 
fast - has over 150 features and 
functions, including three types of 
split screens with simultaneous 
multi-file access, column moves, 
boilerplate editing, see-what-you- 
print display, foreign languages, mall 
merge. .. And what's more, we have 
the best user support team available. 
They’re standing by, ready to help. 

Only $295. 

With the time you save.XyWrite II 
Plus will pay for Itself in three months. 

Mastercard and Visa accepted. 

For a demo disk send $7.00. 

This will be credited it you buy 
XyWrite II Plus. 

Requires the IBM PC,XTor com- 
patible hardware with 192K memory. 


jXyQiiest ““"j 

P.O. Box372, Bedford, MA 01730 
I (617)275-4439 I 

I Pleasesendme copiesofXyWritell I 

Plus 

I copiesofXyWritell | 

Plus demo disk. 

I Price includes shipping, (Add 5% sales tax I 
I in Mass.) I 

Check enclosed MC VISA 

I Card No i 

Exp. Date 


Name 


Title 

bompa'n7 


Address 


City State Zip 
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A Look at Video Boards 

V ideo boards alio w you to use a monitor with your PC.Andontheflipside, some vid- 
eo boards let your PC become a video tape player. PC will do a product-to-product 
comparison of many of the video boards on the market; we’ll test each board for color 
and sharpness of the images it produces, how much support it offers, its ancillary ca- 
pabilities, and software compatibilities. We’ll also include a complete primer of PC 
video imagery. And we’ll look at the PC as a tool for use with a video camera and at 
products that combine the computer with images. In addition, we’ll show how a PC 
has been used to create a professional broadcast. Best of all, we’ll offer you a first 
peek at the IBM Enhanced Color Graphics Adapter. 

Rags to Riches 

Do you own a very small business? If so, you may have balked at the thought of hav- 
ing to deal with a highly structured computer-based accounting system. Now, Rags to 
Riches, a new accounting system, provides a middle ground for very small business- 
es. Price Waterhouse reviews the package and finds it offers an attractive alternative 
for some types of business but might be inappropriate for others. 

On-Line Oxford English Dictionary 

All 1 7 volumes of the Oxford English Dictionary are going on-line to keep up with the 
technological changes that affect the English language. And IBM is providing much 
of the financing for the project. The on-line dictionary will not only list and define all 
the words in the English language but will also provide all the meanings of each word 
throughout its history and track down its roots. Unfortunately, though, the product 
probably won’t be available until the end of the decade. 
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What C did for Pn^ramming 
MaricWOb ims has done for C Programming 


The C Prfl 
from I 


J System 
t Williams 


MWC86 gets yoWC programs run- 
ning faster and use\less memory space 
than any other comp^ on the market. 
Then csd, Mark Wllliahlf’ revolutionary 
C Source Debugger, helpS^|M debug 
(aster. That’s The C Prograritming Sys- 
tem from Mark Williams Compaltyi.^ 

MWC86 

MWC86 is the most highly optimized 
C compiler available anywhere for the 
DOS and 8086 environment. The bench- 
marks prove it! They show MWC86 is 
unmatched in speed and code density. 

MWC86 supports large and small 
models of compilation, the 8087 math 
coprocessor and DOS 2.0 pathnames. 
The compiler features common code 
elimination, peephole optimization and 
register variables. It includes the most 
complete libraries. Unlike its competi- 
tion, MWC86 supports the full C lan- 
guage including recent extensions such 
as the Berkeley structure rules, voids, 
enumerated data types, UNIX* I/O calls 
and structure assignments. 

Quality is why Intel, DEC and Wang 
chose to distribute MWC86. These in- 
dustry leaders looked and compared 
and found Mark Williams to be best. 

User Friendly 

MWC86 is the easiest to use of all 
compilers. One command runs all 
phases from pre-processor to assembler 
and linker. MWC86 eliminates the need 
to search for error messages in the back 
of a manual. All error messages appear 
on the screen in English. 

A recent review of MWC86 in 
PC Hbrld, June, 1984, summed it up: 


“Of all the compilers reviewed, MWC86 
would be my first choice for product 
development. It compiles quickly, pro/ 
^ duces superior error messages, and/ 
generato quick, compact objects 
iMbrary is small and fasi aim close- 
ly industry sfa^mt for 

C libraries 


csd C Source 


;ger 


' -MhlhMIhinf xeas not content to 
write the best C compiler on the mar- 
ket. To advance the state of the art in 
software development, Mark Williams 
wrote csd. 

csd C Source Debugger serves as a 
microscope on the program. Any C 
expression can be entered and evalu- 
ated. With csd a programmer can set 
tracepoints on variables and expressions 
with full history capability and can 
single step a program to find bugs. The 
debugger does not affect either code 
size or execution time, csd features 
online help instructions: the ability to 
walk through the stack; the debugging 
of graphics programs without disturb- 



MWC86 DRI 


ing the program under test; and evalu- 
ation, source, program and history 
windows. 

csd eases the most difficult part of 
development — debugging. Because 
csd debugs in C, not assembler, a pro- 
grammer no longer has to rely on old- 
fashioned assembler tools, but can 
work as if using a C interpreter — in 
real time. 

The C Programming System 
from Mark Williams now supports 
the following libraries: 

Library Company 

Windows for C Creative Solutions 

Halo Media Cybernetics 

PHACT PHACT Associates 

The Greenleat Functions Greenleat Software 

Btrieve SottCraft 

The C Programming System 
from Mark Williams 

The C Programming System from 
Mark Williams delivers not only the 
best C compiler for the 8086 but also 
the only C source level debugger. That’s 
why it does for C programming what C 
did for-programming. The Mark Wil- 
liams C Programming System gives the 
programmer the MWC86 C compiler 
and the csd C Source Debugger for 
only $495. Order today by calling 
1-800-MWC-1700. Major credit cards 
accepted. 

Technical support for The Mark Wil- 
liams C Programming System is pro- 
vided free of charge by the team that 
developed it. 


Mark Williams Company 
1430 W. Wrightwood Ave. 
Chicago. IL 60614 



*Uaix is a lYademarfc <A Bell Laboratories. 
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"Hello, I'm from Tlioughtware. 
I'm an ingenious expert business 
consultant. 

Together we'll Trigger actions to run 
your business better 
than it's ever been run before." 




Copyrighted material 



The Age Of Trigger. 
Has Begun. 


Trigger Is A New Generation 
Of Personal Computer Software 
From Thoughtware. 

It Makes ¥)u Run \bur Business 
With Greater Insight, Power And 
Control Than Ever Before. 

It Triggers Actions To Make 
Smarter And More Profitable 
Business Decisions. 

A manager has three overwhelming 
problems. A lack of time. An information 
overload. A difficulty in remaining focused on 
key business objectives and controlling them. 
Thgger solves these problems in a brilliant and 
innovative way. 

It will transform the way you run your 
business. Tngger monitors key performance 
areas. And performance can be measured in 
volume, dollars, behavior; whatever criteria 
are important to your business. 

And whenever an element being moni- 
tored falls outside of its acceptable performance 
range. Trigger issues action memos, with 
probable causes and actions to be taken, 
requiring the individuals responsible to respond. 
And it makes sure those actions are taken. 

TTte More You Use It, The Smarter You Get. 

Tngger becomes an expert system, learn- 
ing from experience and helping you learn as 
well. The more you use it the smarter you both 
get. The more you use it, the more easily and 
efficiently you can analyze problems, make 
decisions and create solutions. 

It works with your people, monitoring and 
analyzing their actions, day to day, week to 
week, month to month. In your absence, 
Tngger is still present, acting as your surrogate, 
making sure what needs to be done, gets done. 

The more you use it, the more smoothly 
and beautifully your business will run. 


Why It’s Easy To Consult With Trigger. 

Getting to know Trigger is exciting. 
Everything is provided to quickly and easily 
integrate Trigger into your regular business 
operations. The computer, itself, assists you in 
every phase of using the program. It explains 
the business approach on which it is based, 
and provides all the consultative help that you 
will need to set up Trigger, and involve and 
motivate your people. 

The Thoughtware Behind Trigger. 

Thoughtware pioneered personal 
computer-based management training. As a 
member of the Alexander Proudfoot world- 
wide family of companies, Thoughtware drew 
on Proudfoot’s nearly forty years of manage- 
ment consulting experience in thousands 
of companies, to develop Trigger. 

To meet Tngger, your astounding new 
Expert Business Consultant, or Thoughtware’s 
other Expert Consultants listed below, visit 
your local software or computer store, or call 
toll-free 1-800-556-2283 for the dealer nearest 
you. For further information about Trigger or 
Thoughtware call 1-800-THT-WARE. 

Assessing Persona! Management SkiUs-Evaluating 
Organizational Effectiveness-Understanding Personal 
Interaction Styles-Leading Effectively- Motivating To 
Achieve Results- Defining Goals and Objectives- 
Improving Employee Performance- Performance 
Appraisal-Managing Time Effectively-Conducting 
Successful Meetings- Managing By Exception. 

' In Cu,.d. call 514.481.0422. 

Tngger runs on; IBM* PC. XT. AT and operationally compatible PC's. 

Trigger is a Trademark of The Alexander Proudfoot Company. 

Thoughtware is a Registered Trademark of Thoughtware. Inc. 



IlMIllltiR. 


Expert Consultants In Your Computer,. 
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• Low Low Prices 
• Service 
• Support 


mx 1 - 800 - 237-4048 

~\ (ORDERS ONLY) 



COMPUTERS 


DISPLAY CARDS 


IBM 

HERCULES 

PC. 2DSD0 DRIVES. Z56K 1966 

XT. 1 DSDD/IOMD. 2S6K 3823 

AT. 1 0D/2OMB. 51 2K 5395 

P0RTA6LE. 2 DSOD. 256K 2214 

COLOR CARO/PRINTER PORT 160 

MONOCHROME GRAPHICS 329 

MULTI-FUNCTION CARDS 

COLUMBIA 

AST 

PC. 2 0SDD. 128K 1890 

XT. 1 DSDO/10MB. 128K 3164 

PORTABLE. 2 DSOD. 128K 2030 

SIX PACK PLUS.64K. CSP 275 

MEGAPLUS. 64K T0 5I2K 280 

COMBOPLUS. 64K. CSP 280 

MP-2. G4K TO 3B4K. CLOCK 247 

TELEVIDEO 

AOVANTAGE. TO SMB FOR AT CALL 

PC. 2 DSOD. 256K 1960 

PC. 2DS00. 256K. COLOR 2263 

XT. 1 0S00/10MB. 256K 3472 

XT. 1 DS00/10MB. 256K. COLOR . . .3623 
PORTABLE. 2 OSOO. 256K 1706 

QUADRAM 

OUAOBOARD. OK. CSPG 235 

MODEMS 

MONITORS 

HAYES 

AMDEK 

300 BAUD 204 

300/1200 BAUD 486 

12006. INTERNAL 383 

300. GREEN 120 

300. AMBER 131 

310A. AMBER 147 

600. RGB COLOR 413 

710. SUPER HI RES COLOR 546 

MISCELLANEOUS 


PRINCETON 

MEMORY, 64K 34 

KEYTR0NICS5151 KEYBOARD 199 

PRINTER STANDS FROM 15 

FLIP-N-FILE 15 

THE SOURCE SUBSCRIPTION 33 

PRINTER CABLE 24 

MODEM CABLE 13 

MAX-12. AMBER 169 

HX-12. RGB COLOR 470 

SR-12. SUPER HI RES/DOUBLER 674 

QUADRAM 

VERBATIM DISKS. DSOD 23 

BASF DISKS. DSQD FOR AT 65 

AMBERCHROME. MONO 167 

QUADCHROME 2. RGB COLOR 430 

MICROFAZER BUFFER. 8K 129 

MICROFAZER BUFFER. 64K 213 


PRINTERS 


OKIDATA 


82A 

292 

B3A. WIDE CARRIAGE 

556 

84P. WIDE CARRIAGE 

666 

92P 

378 

93P. WIDE CARRIAGE 

591 

2350P 

1790 

2410P 

1790 

TRACTOR FOR 82/92 

45 


EPSON 


RX-80 

235 

RX-80. WITH TRACTOR 

300 

RX-100 WIDE CARRIAGE 

405 

FX-80. WITH TRACTOR 

421 

FX-100. WIDE CARRIAGE 

638 

LQ-1500 

...1096 

1 NEC 

2050 

697 

3550 

1399 

8550 

1811 

BI-DIRECTIONAL TRACTOR 

154 

CUT SHEET GUIDE 

64 

1 JUKI 

6100 

383 

6300 

747 

BI-DIRECTIONAL TRACTOR 

122 

SINGLE SHEEt FEEDER 

200 

MPI 


SPRINTER . . 
SPRINTER X 
TRAVEL LID 


.463 

.540 

.38 


COMPUTER MART 
1901 S.TAMIAMI TRAIL 
VENICE, FL 33595 


IBM i$ a Registered Trademark of International Business Machines 
Prices subject to change We accept Master Card. VISA. Money 
Orders, certified and personal checks and COO shipments 

IN FLORIDA CALL 81 3-493-2736 
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With PowerUnks: You Can 
Get More from More Kinds of People 
Using More Kinds of Software. 

Everyone always wants more from you as a manager. With the new Power-base™ you 
can give them more than theyd ever expect. 

POwer-basek new PoweiLinks™ feature 
lets all kinds of users exchange data between 
Power-base and other software packages, mainframe 
data files, and online information services, without 
re-ke ying anything. 

Because Power-base is so easy to learn 
and requires no technical support, you get the most 
from users with varying degrees of experience, 
including those who have never touched a personal 
computer before. 

With the new PoweiLinks feature, you 
get the most from your data, because you can move 
it freely in and out of a variety of programs, including Lotus l-2-3r Multimater VisiCaforWbrdstarr 
Chart-Mastet;™ and many others. All you need is the new Power-base. 

Visit your local computer software dealer and ask for Power-base, the database manage- 
ment system. Or call us for more information at 212-947-3590. 

We Made It Powerful. But We Kept It Simple. 


Runs on ihc IBM PC. POXT, PC/AT and conipat^>les. Requires 2)6K wnh DOS 20, 2.1. requires 320K with DOS 30 

)-2-3 and Lotus are trademarks of Lotus Development Corponiion. VisiCak » a registered rrademark of VisCora, Inc 

Chan-Master is a legistered trademark of Decisxm Resources. Inc. Wtotdstar is a revered trademark of MKro-Tro Intematiorul Corporation 

MiHilmaie is a regtste^ trademark of SoffWbrd Systems. Inc (fowrr-base. DataZOOM. and Pcnweiljnks are registered trademarks of iWeiBase Systems. Inc. 

IBM PC. IBM/XT. and 1^ PC/AT are repstered rrademarks of the IBM Corporaiton 
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Introducing the Most Powerful 
Business Software Ever! 



TRS-80~ (Model I, II, III, or 16) • APPLF" • IBM"“ • OSBORNE" • CP/M" • XEROX" 




VERSA 

LEOCER 


The VersaBusiness" 


Series 


Each VersaBusiness module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES- $99.95 

VersaReceivables" is a comptetc menu-driven accounts receivable, invoicing, and 
monthly statement generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billirrg for past due ac 
counts VERSaRecEIVABLES" pnnts all necessary statements, invoices, arid summary 
reports and can be linked with VERSALedger IP and VERSaKventORY**. 

VERSAPAYABLES" $99.95 

VeR&aPayaBLES" is designed to keep track of current and aged payables, keeping vou 
m touch with ail information regarding how much money your company owes, and to 
whom VERSA PAYABLES" mamiams a complete record on each vendor, prints checks, 
check regaters. vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VerSaPayableS". you can even let your computer aufomaheaDy select 
which vouchers are to be paid. 

VERSAPaYROLL" $99.95 

VersaPayROLL" is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll cakulalions are performed automaticaliy, with 
totals displayed on screen for operator approval. A payroll can be run lotalk, automati- 
cally. or the operator can intervene to prevent a check from being printed, or to alter 
information on it If desired, totals may be posted to the VER&aLEOGER IT* system. 


VersaLedger ir $149.95 

Versa Ledger IP* is a comffete accounting system that grows as your business 
grows. VersaLedger IF* can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general led^r system without any additional software. 

• N^j^Ledgek gives you almost unlimited storage capacity 

(300 to lO.ciOO entries per nxinth, deperxiing on the system). 

• stores all check and gerreral ledger information forever, 

• prints tractor-feed clicks, 

• hanc^s multiple checkbooks and general ledgers, 

• prints 17 customized accountirig reports irKluding check registers, 
balance sheets, income statements, transaction reports, account 
listings, etc. 

VersaLedger ir comes with a professionally-written 160 pa^ manual de- 
signed for first-time users. The VersaLedger IP“ manual will help you become 
quickly familiar with VersaLedger IP. using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 
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VERSAINVENTORY- $99.95 

VERSA NvtNTORY" is a complete mventory control system that gives you instant access 
to data on any item. V^SAfrrvENTORr* keeps track of all information related to what 
Items are m stock, out of stock, on backorder, etc . stores sales and pricing data, alerts 
you when an Hem fails below a preset reorder point, and allows you to enter and print 
invoices directly or to Imk with the VtflSA RECEIVABLES" system. VersaInventory" prints 
ail needed inventory bsfings. reports of items below reorder point, inventory value re 
ports, period and year to date sales reports, price lists, inventory checklists, etc 

•CDfnPlJTRQWICS! 

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 

-T11S»..U»JOT»ko(lh.R«toS»ck[>»«onolT«rt:Ccn' -APPLE •• ir«lmv«k ol Ank. Con> -IBM » . l,«k,m.,k o< IBM Con> -OSBORNE .. i,.d™«k ol 0*om. Con>. 
*CP M » a trademark of D)9ial Rctcari-h ‘XEROX » a trademark of Xerox Corp 


SATISFACTION GUARANTEED! 


Every VERSABUSINESS" module ts guaranteed lo outperform ai other competitive sysiems, 
and at a traction of thee coal U you arenoi satisfied wiihany VERSABUSINESS" mobile, you 
may return it ivilhin 30 days lor a refund Manuals for any ^RSABUSINESS" module maybe 
purchased for $25 each, credited toward a taler purchase of that rrexfule 


To Order: ToU-free (800) 43 1-2818 

(N.Y.S. renidents rail 9 1 1-125- 1333) 

• add $3 lor shippms m UPS areas * add $5 to CANADA or MEXICO 

• add $4 for C O D. or non-UPS areas , * add proper postage eHewhete 


DEALER INQIHRIES WELCOME 
An pnees and speeificauons subject to change ' Defcvery subnet lo availabihiv 


Rio Plus II For The IBM PC Or XT. 
The "One Slot" Winner. 



All The Power & Performance You Can Handle 
In One Exceptional Multi-Function Board. 


W Ikii it comes to getting more usable features, greater 
performance, and better benefits into — and out of — 
your IBM Personal Computer... Rio Plus 11 is theueny 
best multi-function board you can buy. Why? Because 
the Rio Plus II includes the very best 
features of hvo power-packed 
multi-function boards (the Rio 

Plus, and Super Rio) — conveniently ^ 

built into one. Without a bet, the 
Rio Plus II offers the most complete 
one slot answer to your need for 
greater memory and additional 
ports. 




"Pack" The Odds In Your Favor 

Now, you can have almost everything you want or need 


All in one slot. Rio Plus II gives you: One or two serial ports; 
a parallel port; an IBM compatible game port; the 'PC 
Accelerator' software (offering emulation of two RAM disks 
and a parallel print buffer); a battery operated clock calendar 
(remembers date/time even with PC turned ofO; and 
additional memory of up to 384K. 

Using the RS-232C serial ports, you can easily connect 


STB Systems. Inc. 


mice, modems, plotters, (serial) printers, or other necessary 
peripherals. With the parallel port, youll be able to operate 
any IBM compatible (parallel) printer, or SASI (Shugart 
Associates Standard Interface) hard disk 

controller. And courtesy of the PC Accelerator'", 

you get printer buffering and ItAM disks which 
can even survive a warm boot. (For example, do 
an ordinary reset, and all the data entered on 
both RAM disks will still be there. Every time . ) 



The Winning Combination 

Rio Plus II is totally software compatible with 
IBM's hardware adapter boards. And, the Rio Plus 
II saves you time, money, slots. ..ant/ hassle. 

Youll have additional memory and functions 
available — exactly when you need them. At a 
price that’s very competitive. And just think what you can do 
with all the other slots. 

Rio Plus II. The only (card) game in town that consistently 
lets you win big. See your local dealer for the inside story. Or 
call or write STB Systems, Inc., 601 North Clenville. 
Richardson. Texas 75081 (214) 234-8750. 
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Expanding Microcomputing 


V rmjiAifml tnulpmartu InieTTulKHul Business Machines Corporation. 


K’ Accelerator is a reftistered trademarli of ResiCorp. 




Make it draw. Shade. Color. Erase. Create 
perfect circles. Ellipses. Rectangles. With the 
touch of a button. Print on screen 
and off in a variety of type fonts. 

Gothic. Roman. Old English. Script. 

Print in light. Medium. Bold. 

Itahcize. Underline. Outline. Kem. 

Make it print in a wide range 

THE POWER BEHIND THE PC 



of point sizes. Make it cut. Make it paste. 
Make it all happen in one package. With 
Tecmar’s Graphics Master™ Board 
and PC Paintbrush* Software. 
Make a trip to your dealer for a 
demonstration. Or, make a call 
to Tecmar for the dealer nearest 
you. (216) 349-0600. 


‘ Registered tradenurk of the ZSoft Corp. 
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